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the national joy smoke 


O use arguing about it, or making chin-music in a minor key! 

If you've got the jimmy-pipe or cigarette makin’s notion cornered 
in your smokeappetite, slip it a few liberal loads of Prince Albert! 
And, you'll sign the longest lease you can hook up to on about the 
cheerfulest brand of in-and-out-door sport that ever did ramble up 
Broadway or down Lost Creek trail! 


Boiled down to regular old between-us-man-talk, Prince Albert 
, . kicks the “‘pip’’ right out of a pipe! Puts pipe pleasure into the 
. ee 24-hours-a-day joy’us class! Makes cigarette rolling the toppiest of 
sports! Gives smokers more fun to the square inch than they, or 
you, ever dug out before! 





Prince Albert just hums and hums the 
soothingest symphony of smoke con- 
tent that ever sifted its happy way into 
aman’s system! P.A.is so fragrant, so 
fascinating in flavor, so refreshing! 


And, you run plumb-fair against the 
astounding fact that Prince Albert can’t 
bite your tongue or parch your throat! 
Because, our exclusive patented process 
cuts out bite and parch! Why, you 
can’t get orders in fast enough to try tc 
buy up the supply for a long, long spell! 


Prince Albert is a pipe and home- 
rolled cigarette smash! You'll check 
off that statement with your okeh be- 
fore you’re many hours older—if you'll 
take this tip and get going straight for 
the classiest bunch of smokesunshine 
that ever was! 


PPY red bags, tidy red tins, handsome 

pound and half-pound tin humidors— and 
—that classy, practical pound crystal glass 
humidor with sponge moistener top that 
keeps the tobacco in such perfect condition. 


R. J. Reynolds Tobacco Co., Winston-Salem, N. C, 
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hat Lumens Mean to Factory Management 














The following are 
divisions 
Products on which the 
Advertising Department 
can give information. 
Industrial Lighting 
Division 
Electrical Division 
(Including Benjamin Two Way Plug) 
Pressed Stecl Products 
Division 


ef Benjamin 


Enameled Products 
Division 
Starrett Panel Board 
Division 






Lumens are to factory lighting what 
horse power is to machinery. Both 
measure efficiency. Both affect produc- 
tion. Both influence profits. 


To obtain maximum production in any 
industry there is a correct number of 
lumens per square foot for every lighting 
need, just as there is a correct horse power 
rating for every power need. 


Lighting codes now enforced in five 
states specify the correct amount of light 
for each of the various kinds of work. At 
that intensity of light, men work better 
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Definition of Lumen: 
required to produce a uniform intensity of 
illumination over an area of one square foot 
equal to the intensity produced on an object by 
a standard candle from a distance of one foot 








and faster. More work is turned out. Less 
work is spoiled. Fewer accidents occur. 


The Benjamin Electric Mfg. Co. spe- 
cializes in the production of lighting 
equipment in keeping with modern light- 
ing standards. Benjamin illuminating 
engineers are at the service of concerns 
which are seeking the scientifically 
correct quantity of light (lumens). 


Information on Benjamin Products or on 
Benjamin engineering service will be sent, 
on request, to interested executives or 
their engineers, contractors or architects. 


Address requests for information to Advertising Department, 806 W. Washington Boul., Chicago 


BENJAMIN ELECTRIC MFG. CO. 


Seg pare RR Seepage: Mee wi vs aerenl 





Sales and Distribution Offices 


247W.17thSt, NEWYORK 806W.Washington Boul..,CHICAGO 590 Howard St.,SAN FRANCISCO 
The Benjamin Electric Mfg. Co, of Canada, Ltd., Toronto, Canada 


BEN/AMI} 


Makers of Things More Useful 


The amount of light 


The Benjamin Electric, Ltd., London, England 























246 SCIENTIFIC AMERICAN 


FourTests 
ASBESTOS § 





Try to bend one 


Throw one in the furnace They are hard and strong 


Bere’s a teat too severe unyielding and yet tough, 
for even expensive tile or rather than brittle—just as 
late. The immunity of you would expect of a 
Johns-Manville Asbestos material made of Portland 
Shingles to fire is one of 


Cement and Johns-Man 
q ve biggest safeguards they ville Asbestos Fibre. 
off 


9 No. 1 


‘ y 




















Bury one. 


Scrape the surface with six months 









There is no protective sur 
facing. Simply a dense, 
all-mineral, rot-proof, 










practically everlasting f 
stony slab — that can’t 






the soil, emerges 









crack, decay, curl or 
warp. when buried, 


No. 4 








No..3 






























Dig it up in 


a knife A Johns- Manville Asbestos 
Shingle buried for months 
in darnp ground—constant 
ly wet and under continu- 
ous action of corrosives 


hanged except that it is 
harder and tcugher than 


f 
J 2 cA number ot home 
builders have written us of 
late asking us to point out the 
difference between Asbestos 
¥ J and Asphalt Shingles There 
- 


are probably many more whu 
also want to know— hence this 
advertisement. 


Having made both Asphalt 
and Asbestos Shingles, we are 
able to advise fairly—and to 
this point, that as between 
Asbestos Shingles and Asphait 
Shingles—we recommend em- 
phatically Johns-Manville As- 
bestos Shingles. We believe 
the tests below will bear out 
this judgment 


hat only ~~ 
INGLES can stand 


SHINGLE that is beautiful, everlasting, and fire-safe. 

In three words, this is a |specification for the ideal 
home roof. Beauty—in color, texture and shadowing, last- 
ing in all sorts of weather without the need of repairs, and 
fire-safe, which to the progressively minded home builder 
is of vital importance. 


Composed entirely of Portland Cement and Johns- 
Manville Asbestos fibre. Compare this composition with 
any other shingle on the market. 


Johns-Manville Asbestos Shingles are applied in the same 

way as other shingles—by the same labor and over the 

we same roof framing construction. Send for the booklet that 
gives the kind of information that a home builder wants. 






% If you consider Slate or Tile as 
Shingles, remember when you read 
the tests at the left that these more : 
expensive materials have not there ma 






















been considered as shingles. Through— 
H. W. JOHNS-MANVILLE CO. 
New York City eo 
— 10 Factories— Branches in 63 Large Cities and its allied products 
INSULATION 
that keeps the heat where it belongs 








CEMENTS 
that make boiler walls leak-proof 






ROOFINGS 
that cut down fire risks 








Send for the booke 
( that gives the 
hind of informas 


tion that a Acme 
builder wants. 


Serves in 
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Spiral skyscraper garage for parking motor cars in large cities -(see page 259) 


NEW YORK. SEPTEMBER 13. 1919 [*° Stoo A YEAR. 
















mrmarcamemnecucawe sername Cptecin’ ota PT 





“id 


SCIENTIFIC AMERICAN 


Published by Scientific American Publishing Co. 
Founded 1845 
New York, Saturday, September 13, 1919 


Munn & Co., 233 Broadway, New York 


( . ( D. } Treasurer 
t 233 Broadway 
Cla Matter 
Pa Office 
! ‘ 
“ t i rin 1 
f “” | to record accurately and 
j ie nechanical and industrial 
yew thie l echkl ournal, it is ina post 
/ ; resting developments before they 
j here 
The Pditor is ad to have submitted to him timely 
articles r these colu especially when such 
rtic ire j ed photographs. 


The Sense of Discipline 


against us, the American peo 


ple. tha we e lacking in a sense of discipline. 
l the ime solely from outside alien 
‘ ynore it as being due either to 
" i | ledge, or the lack of that 
\\ net a mind, which Is necessary tor 
il ‘ one people by another. But no one 
w \ houghfu abreast of the times 
‘ ! it the severest charges of a 
da | ‘ wong the American people have 
\ people themselves We stand 
i 
I i ‘ American to call attention to 
this 1 oni uu is Brig.-General W. W. Atterbury, 
’ Pennsylvania Railroad Company, 
| i ‘ France, where he was Director 
{} \ ra ml on of the American Expedi 
Fore I e course of an article in the 
Raltimeo , Ohio Lmployees’ Magazine on the rela 
gu and American railroading, he 
n, on the whole, the operation 
ilrou is eve safer than those of France, be 
cnuse of our rt leveloped methods of train dispatch 
our supe wv signal systems, and the general and 
asing use | his country of steel or steel-under 
Seaman naaseuane care 
Genera Atterbury then goes on to speak of the 
of discip ind says: “The French, and the 
germans, too, fe that matter, are much more highly 
< lined tha Americans; they have greater 
respect for laws and regulations As you know [he 
is wt z in employees’ magazine] it is the break- 
ing of the rule of our American railroads that is so 
oie the i ‘ ( iecidents.” 
This recalls or mind the fact that some fifteen 
irs ag vhe i ournal was trying to awaken the 
niry to a realization of the frightful number of 
cideut~ ich were occurring on our railroads, 
Colonel Wilgus, wl! was then Chief Engineer of the 
New Ye ( ! Railroad, informed us that a large 
proportio the iilroad accidents were attributable 
, k of disci e. as shown in the deliberate break 
prescribed rules of the system 
Wh is a people, are we thus open to the charge 
lack if discipline? Why do we 
re tatement that, nu sooner 
j " \ ‘ ibout to find the 
feat wav t t Some will answer that it is the 
ret ‘ ; Ir independ e of character 
tha ’ na of the parents, 
tha int obe 
hor ’ 1] 
f the 
Both « ‘ cplanations are, doubtless, cot 
outcome the other The so 
i he youth and the grown man 
he matured oduct of the indulgent but hurtful 
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More- 
o apply the word independence to a fast-and-loose 


discipline in the training of the child. 


observance of the laws is a misuse of terms; for there 
is no incompatibility between a manly independence 
and a loyal acceptance of the obligations of the law. 
Had the average American youth, who found himself 
suddenly thrust into Khaki, received in his early 
childhood that careful training in prompt obedience 


to parental authority, which is one of the most valua- 


ble preparations for effective and useful service in 


after life, the burden of military service would have 


rested more lightly on many a broad pair of shoulders. 


Among the valuable assets of the war are the object 


lessons Which America has both given and received in 
her intimate contact, man to man, with the peoples 
of the older races from which we have sprung. Re- 
spect for law and order, as exemplified in the pre- 


cepts and life of the parents, and the enforcement of 
penalties for disobedience on the children—here is a 
lesson which, if laid to heart and applied, will go far 


to offset the sacrifices we have made. 


Who Shall Own the Cars? 
N the construction of our railroad systems, it was 


not possible for every local center of manufac- 


ture or trade to be on a trunk line; some of them 


had perforce to be left out in the cold. The obvious 
being left off the rail- 


branch line tapping the affected terri- 


remedy for this misfortune of 


road is a short 


tory. When the railroad was not inclined to build 
such a line, local capital, more optimistic with regard 
to the ultimate destiny of the region, frequently got 


together and built its own feeder. 

Such a line, of course, is of value only as it connects 
Nobody 
Ironville to 


with the channels of through transportation. 


ever wants to go or to send goods from 


Ironville Junction, save as the gives him 


access to the world beyond. So the Ironville Branch 


junction .- 


is a feeder line pure and simple; and whatever its 


be nothing more than 


ownership, it can in operation 


an appurtenance of the big road. In many cases the 


big road promptly took advantage of this operating 


dependency to secure financial control as well, and 


at its own figures. The procedure was simplicity itself. 
The little 


whatever 


road must deliver at the junction carload 


lots of goods are produced along its line. 


The big 


the seaboard or 


these off to their destinations at 
But in 


road hauls 


the centers of consumption. 


some mysterious manner, the returning empties would 


never return to the junction. The little line could 
not get back by loading the cars delivered to it with 


incoming freight; for if the local center were any good 
at all it would use more outgoing cars than incoming, 
line under obligation to ac- 
cept foreign billed in 
the general direction that would take them back home. 
There protest; for this would be 


ignored until it came to a showdown, when the sidings 


while the big was not 


loaded cars unless they were 


Was no remedy in 
at the junction would be flooded with a vast quantity 
of cars, and a that the 
little road haul them off and load them up and send 
For the little road, as badly off with more 
was with none at all, 
out; it 


peremptory demand issued 


them back. 


cars than it could handle as it 


there never discovered any way was a 


clear case of sell out at the other fellow’s figure, or be 


was 


prepared to go on indefinitely supplying rolling stock 
for all the railroads in the country) 


We drag up this chapter in the history of railroad 
high finance because of the analogy between it and 
what is now going on in the packing industry. Why 


is there a Big Four that controls practically all the 
The answer to that ques- 


The 


box cars bear the marks of the various rail- 


meat sales of the country? 


tion is to be seen in any passing freight train. 
ordinary 
roads: but the refrigerator cars, in which alone meat 
all— 


they are the property of the shippers, as the imprints 


can be shipped, do not belong to the roads at 


painted on them will testify. 


Years ago the first of the big packers introduced 


this custom of providing his own cars to ship his 
goods it Competitors fell in line. The railroads 
were willing enough to be relieved of the burden of 


providing this special class of equipment; soon it be- 


difficult, at length utterly impossible, to find a 


that 


cnine 
resources, care for meat 
that 


could, on its own 
This 


road 


means, of course, unless you 


shipments, 
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have the cars you can’t ship these products, It means 


that you can’t buy them except from those who have 


cars. It means that if you are a producer of meats, 
you cannot find your own markets unless you are able 
and willing to enter into the railroad-car business also. 
And if the little fellow attempts to do this, he stands 
just where the little roads stood fifty years ago. His 
cars are not delivered to their destinations and they 
should be. 

good bill of 
health in connection with the present price of food to 


That is not 


ure not returned to him as they 


Now, the big packers have a _ pretty 


the point. There exists 
utterly 
public policy. It 


the consumers. 


here a monopoly which is indefensible on 


every ground of should be possible 
for any man who can pay the freight to ship meat just 
as he can ship anything else. It is on this 
that the 
mends that the Government initiate some course which 


will 


as freely 


ground Federal Trade Commission recom- 


restore to the railroads the ownership of the 


cars in which these 


made. We should 


highly important shipments are 


be justly incensed if the use of 
private cars for passenger travel became so general that 
the railroads abandoned their coaches and the Pullman 


Company gave up its service, so that nobody who did 


not own a private car of his own could get him- 
self hauled about the country by a locomotive. The 


same objection applies to a state of affairs under which 


nobody but the owner of a refrigerator car can get a 


certain class of commodity transported. 


Lessons of the New York-Toronto Air Race 

New York to Toronto and 
that 
There were 


Sa race, the recent 
flight 


go to make a real sporting element. 


return possessed all the elements 


lumerous Contestants, several surprises, some = acci- 
dents, and at least one big thrill in the form of a miss- 
ing airman, who reported his mishap some time later. 
But the real significance of the race was in the shape 
of the 


motors, 


machines and 
had 
pitted one against the other in order that there might 


competition between various 


which, for the most part, never been 
be some conclusions drawn as to their relative merits. 

Well, to 
built DeHaviland-Four, 


motor, 


American- 
with the Liberty 
all-round 


make a long story short, the 
equipped 
proved to be an excellent machine, 
The list of machines to finish the return trip, arranged 
according to flying time, shows DeHaviland machines 
occupying the first five places, a LePere machine sixth, 
two more DeHaviland machines, and further down the 
list a DeHaviland here and there. The winner, Lieut. 
B. W. Maynard, made the complete journey back and 


forth in 46514 


minutes, or at an average speed close 
on to 244 miles a minute in his Liberty-motored De- 
Haviland-Four. What is perhaps remarkable 
than the very remarkable speed made by Lieut. May- 
nard, is the fact that his machine flew without mishap 
kind. His running at 
1,825 revolutions during the two-way trip, performed 
faithfully and without nursing, so to speak. Indeed, 
his flight was devoid of anything spectacular, and as 
a sporting proposition its only thrill was the excep- 
tionally fast time. 

There were 52 entries for the flight, and 28 finished 
the round trip. Three made second starts after fail- 
ing in a first attempt. airmen 
juries at the start or in landing, the latter class of 
accidents being largely due to poorly prepared land- 
ing fields. All in all, the New York-Toronto air race 
is a distinet victory for the American-built plane and 
engine, as well as for our airmen who have served in 
the military and commercial establishments of the 
country. Like nothing else it has served to stimulate 
interest in aviation both as a sport and as a commer- 


more 


or adjustment of any motor, 


Several received in- 


cial proposition. 
ft’s an Ill Wind 


ROHIBITION in the United States seems to be 

proving of benefit to Cuba’s staple industry—sugar. 
It is claimed that more than 100,000 tons per month 
are used in excess of ante-prohibition consumption. A 
This 
increase in exports is leading to additional industrial 
Railroads and large build- 


record sugar crop is predicted for this season 


and commercial prosperity. 
ings are being constructed in many parts of the island. 
lines 


new are being bought to 


in the United States. 


Locomotives for the 
a considerable extent 
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Naval and Military 


Disarmament in Earnest.—Following closely upon 
the amazing reduction which Great Britain voluntarily 
made in her naval armaments (disarmament was merely 
suggested in the provisions of the League) when she 
got rid at one stroke of 150 warships including all of 
her predreadnoughts, and stopped work on all capital 
ships, a cable dispatch has appeared stating that she 
has now stopped work on all warship construction. 
The dispatch needs verification; for there must be 
many nearly-completed ships in British yards which 
it would be better economy to launch and fit out. 

Make Haste Slowly.—It will be deplorable if, in 
our rebound from the enormous scale of our war 
preparations, we should swing to the opposite extreme 
of neglecting to maintain our military establishment 
on a plane of adequate and permanent preparedness. 
Yet that very condition threatens, and it should be the 
duty of Congress and the public press to warn the 
country against this very danger. The present heavy 
taxes are in a very true sense the measure of our 
former neglect and unpreparedness. Had we listened 
to the warnings of the General Staff in the years pre- 
ceding the war, its cost in men, equipment and espe- 
cially in artillery would in all likelihood have been cut 
in half. 

A Legacy of the War.—So far as the army is con- 
cerned, perhaps the most valuable legacy of the war, 
at least in the matter of material, is the amount and 
magnificent quality of the artillery with which we are 
now supplied—enough, as is shown elsewhere in this 
issue, to supply at a day’s notice, an army of one 
million men. Next to that is the greatly enlarged fa- 
cilities for the speedy production of guns, shells, pow- 
der and (unless it be interdicted by common inter- 
national action) of war-gas. Congress should vote, 
without debate, the necessary moneys for properly 
housing and caring for this equipment and for main- 
taining the manufacturing plants in first-class con- 
dition. 

The Gun is the Thing.—Only to those who have 
access to the official records of the war is it known 
what a great advance was made during the late 
war in the development of naval warfare. The out- 
standing lesson is the supreme importance of the gun— 
the big gun-—whose accuracy has been brought to a 
truly marvellous pitch of accuracy. So true is this that 
the gun, if rightly aimed, will hit the mark unerringly. 

Admiral 
Today, in 
this era of director-firing, which tends more and more 
towards the substitution of a single man for many in 
salvo-firing, his value may soon be set down at one 
million dollars. 

Where Are the 75-Mile Guns?—If we remember 
rightly, among the terms of the armistice was one 
demanding that the Germans hand over to the Allies 
the 75-mile guns with which they bombarded Paris. 


Hence the value of a good gun-pointer, 
Plunkett once valued his at $25,000 apiece. 


So far as the public records go none of these pieces 
has, as yet, been delivered, and we are inclined to 
think that they have shared the fate of the captured 
German flags, which, with characteristic want of good 
faith, were publicly burned by German officers on the 
Unter den Linden, Berlin. The so-called “Big Berthas,” 
the dismantled foundations of which were found by 
our troops during the German debacle, are not these 
weapons, but were pieces of 15 or 16-inch caliber of 
considerably less range. 

Bad Condition of Belgian Rolling Stock.—Ac- 
cording to Robert E. Thayer, in a letter to the Railway 
Age from Brussels, master mechanics who are dis- 
e@uraged with the condition of equipment on railroads in 
the United States, need only go to Belgium to find out 
what bad conditions really are. “Crack trains are 
being hauled by locomotives which would give the boiler 
maker a very satisfactory shower bath if he entered the 
fire box.” He tells us that the equipment situation in 
Belgium is beyond description; furthermore there are 
practically no means for repairing the rolling stock. 
The present equipment is made up of Belgium locomo- 
tives and of 1615 picked from surrendered German 
equipments. The balance consists of what the Germans 
left behind on their retreat and what France returned 


of the 2,000 sent to France at the time of the German 
Invasion. 
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Science 

Botanical Explorations Along Humboldt’s Route. 
—A plan for coéperative investigations of the flora of 
northern South America was formed last year by the 
U. S. National Museum, the New York Botanical 
Garden and the Gray Herbarium of Harvard Univer- 
sity. The first field expedition under this plan, con- 
ducted by Dr. J. N. Rose, spent the latter half of the 
year in the south, mainly in Ecuador, and collected 
upwards of 6,000 botanical specimens. A part of Dr. 
Rose’s itinerary, down the interior Andean valley from 
San Antonio to Loja, was a route followed by Alexander 
von Humboldt, at the beginning of the nineteenth 
century, and many of the plants collected by Humboldt 
were re-collected by the recent expedition. 


The Natural History of the District of Columbia 
is set forth in detail in a handbook by W. L. MeAtee, 
published as a bulletin of the Biological Society of 
Washington. The author traces the history of biologi- 
cal observations in this region, beginning with reports 
of Captain John Smith, in 1608, on the occurrence of 
At present about 1,600 
plants are known from Washington and vicinity; the 


bears, deer and other animals. 


insects include 3,000 species of beetles; there are 90 
species of mollusks, 308 species of spider, 10 phalan- 
Fish species number 94, batra- 
chians 27, and reptiles 36. There are 300 species and 


gids, and 246 rotifers. 


subspecies of birds, and 41 species of mammals. Al- 
together the District is a remarkably interesting col- 
lecting ground for naturalists, and Mr. McAtee furnishes 
them with many useful hints. 


The Reflecting Power of Clouds.—Some inter- 
esting investigations on this subject have recently been 
reported by Mr. L. B. Aldrich, of the Smithsonian 
Astrophysical Observatory. Mr. Aldrich arranged with 
the Aviation Service at Arcadia, Cal., to install a pyran- 
ometer on a military balloon, which was sent up through 
a layer of fog or low cloud covering the San Gabriel 
valley. This instrument measures the heating effect 
of radiation received from the whole sky, or from the 
sun or the sky separately, as desired. An Army officer 
who went up in the balloon exposed the pyranometer 
repeatedly from 7 to 11 in the morning, upright to the 
sun and sky combined and inverted to the radiation 
coming up from the layer of cloud. The instrument 
was connected electrically with the ground, where the 
readings were recorded by Mr. Aldrich. The measure- 
ments showed, with substantial uniformity, that 78 per 
cent of the radiation falling on the upper surface of the 
cloud or fog was reflected. From this it is inferred 
that a planet completely enveloped in smooth clouds 
would be shielded, by reflection, from about 78 per cent 
of the solar rays. As the mean cloudiness of the earth 
is about 50 per cent, about 39 per cent of the solar rays 
would thus appear to be turned back into space and be 
ineffective to warm the terrestrial surface. 


Proposed National Nutrition Laboratories.— 
Professor Graham Lusk has recently set forth the valu- 
able and varied work that might be done by national 
laboratories of human nutrition, the establishment of 
which in France, Italy, England and the United States 
was recommended. last year by the Inter-Allied Food 
Commission. At least a quarter of the income of a 
nation is devoted to the purchase of food by its citizens. 
Lack of nourishment is a fruitful cause of social dis- 
orders, as has been made amply evident by recent events 
in Europe. Hence it is a matter of the utmost impor- 
tance to investigate thoroughly the whole subject of 
food supply and to apply on a national scale the infor- 
mation obtained. People must be cautioned against 
ill-balanced diets and overeating as well as aided in 
solving the problem of getting enough food. There 
is a vast field, says Prof. Lusk, in the study of the psy- 
chology of food. ‘‘The Jews are told as children that 
pork is unfit for food and they rarely conquer their 
repugnance to it. The English are told as children 
that maize is food for pigs and persist in their unfounded 
prejudice against it The proposed laboratories should 
keep nt complete statistical record of the available food 
supplies of the several countries and be in a position 
to advise the governments as to the best ways of making 
such supplies adequate in quantity and quality to the 
needs of the people. Would not a national nutrition 
laboratory be one of the best agencies in reducing the 


high cost of living? 
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Engineering 

A Concrete Flagpole was recently erected befor 
the administration building of the Ancon Hospital in 
the Canal Zone. The pole is eighty feet long, ten feet 
of which is embedded in the ground. Concrete was 
used owing to the difficulty of obtaining a wooden pole 
of proper size. Instead of using a pre-cast pole which 
would have been difficult to erect and would have re 
reinforcing to stand tl 


quired heavy strains of 


handling, the pole was cast in place. A light tower was 
built in which the forms were carried The pole 
measures 17 inches in diameter at the bDottom and 814 
inches at the top. The longitudinal reinforcing con 


sists of eight square bars ranging from 144 Inches at 


the bottom to 4% inch at the top of the tower and at 
intervals of two and three feet there are hoops of 
inch steel. The pole was successfully cast and. as 


soon as the forms were removed it received a float 


finish coat, 


The World’s Largest Ore Dock is jocated at Du- 
luth. It is 2,438 feet long or big enough, as the Railway 
{ge puts it, “to dock two of the world’s largest ships, 
the “Bismark” and the “Leviathan” end for end on 
either side. In constructing this dock over a million 
feet of piling was driven. The space surreunding the 
dock was enclosed in a cofferdam constructed of steel! 
sheet piling. Then the space was unwatered and par 
tially filled with sand. 
was poured in which the ends of the piles were em 
bedded to a depth of nine inches. The superstructure 
of the dock has 284 ore pockets with a capacity of 
6,540 cubic feet each, In other words each pocket will 
hold the contents of eight standard 50-ton ore cars so 


that the capacity of dock expressed in cars is 3,072 and 
in tons 153,600. Over 29,600 tons of ste« 1 were used in 
the construction of the dock which would require 
about 60,000 tons of ore, or less than half the capacity 
of the dock, and it would take less than half an hour 
to load this quantity of ore into boats. The new docl 
was placed in service on May Ist of this year 


Novel Method of Back-Filling a Funnel.—The 
new aqueduct of Winnipeg, Manitoba, passes under the 
Red River in a tunnel 1,100 feet long 
ten by ten foot bore cut through solid limestone and 


rhe tunnel is a 


within this is the 60-inch cast-iron pipe of the aque 
duct. The rock is badly seamed and has many pockets. 
The contract called for completely filling in the space 
around the pipe with concrete and further stipulated 
that compresed air must not be used in placing the 
concrete, Accordingly the following method was used 
Prior to placing the pipe a concrete floor was laid and 
carefully graded for the pipe to rest upon After the 
pipe had been laid, bulkheads were erected. dividing 
the tunnel into sections which were successively filled 
to within two feet of the roof. Then concrete dames 
were built to the roof, sealing off the sections, and 
through holes previously bored from the surface 
through the roof the cavities in each compartment 
were completeiy filled. The compartments directiy un 
der the river were filled through pipes extending up to 
a temporary trestle. 

Turning an Auxiliary Condenser Inte an Oil 


Cooler.—The 8. 8S. ‘‘ Anoka”’ of the American Hawatlian 


Steamship Company, which recently arrived in N 


York Harbor from Portland, Ore., ran through very warm 
seas, the log book showing sea water temperatures of 


; 


88 degrees day after day. This condition made it very 


difficult to keep the lubricating oll cool, espec! I}y 1s 


the boat was equipped with only one cooler in fact the 
oil entered the cooler at 124 degrees and came out but 
one degree lower As a result of the use hot oil 
the bearings of her turbines grew hotter and hotter, and 
at last, when they reached 164 degrees, the chief engineer 
Arthur Sheridan, decided that something had to be 
done. Casting around for a remedy, he conceive the 
novel idea of transforming his auxiliary « ‘ 
into an oil cooler, and this he proceeded to do with the 
aid of such tools and piping as he had on board Ihe 
success of this plan was complete, as the oil temperat 
was immediately reduced to 103 dewre« d the } rings 
kept in proper condition After re 

Sheridan boiled out the condenser wit sod ro 
sene and w ready for port operation 


Finally a huge conecret® slab 
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Juniata shops of 


Rolling Stock of 1919 


By Herbert T. Walker 


me the United States Railroad Administration as 
wd control of the railroads, and one of the engines 
as authorized by the Administration On account otf 
he difficulty experienced during the war in obtaining 
ibor and material, progress was slow, and the engine 
vas only recently completed and put on exhibition at 
the Pennsylvania station, Tennessee Avenue, Atlantic 
(ity 
Phe-locomotive is carried by eight pairs of driving 
vheels and a two-wheel leading truck under the front 
frame. This truck carries about 35,000 pounds. The 


driving wheels are grouped in two sets of four pairs 


each and are 62 inches diameter. These eight pairs of 
driving wheels carry approximately 540,000) pounds, 
giving an average of 67,500 pounds on each pair. The 


order is about 
the 
estimated 


155.000 


locomotive in working 
the total 
800,000 pounds. It is 
will be about 


weight of the 
580,000 pounds, and 
tender is about 
the maximum tractive effort 


weight of engine 
and 
that 


Freight locomotive of the 2-8-8-0 Mallet type recently completed and put in service 


What the Current Year Brings Forth in Locomotive and Car Design 


pounds. The total wheel base of the engine is 54 feet 


Si inches 

The front and rear frames are articulated 
by bolting steel castings between them, forming a jaw 
opening rhrough jaws 6-inch iron 
case-hardened pin and in the jaw opening is a case-hard- 
ened ball 12 inches in diameter through which passes 
the pin mentioned On the front of the rear 
cylinder saddle is a projection containing a 
iron case-hardened bearing for the above de- 
scribed ball. The arrangement will be understood by 
referring to the half plan and fragmentary vertical 
bolted 


engine 


these passes a 


above. 
engine 


wrought 


section. The rear cylinder saddle is steam- 
tight to the barrel of the boiler, but the front engine 
frame has suitable castings which contact with pads 
with the first barrel sheet of the boiler about 14 feet 
ahead of the rear cylinder saddle. With powerful 
springs as a centering device forward of the front 


engine frame and ample means provided to keep the 








Express car designed 
take care of the freight 


presentin 50-ton steel 


PEN NSY LVA NIA 


















Coal car now being intro- 

duced on a leading rail- 

road. It has a capacity of 

210,000 pounds or 105 tons. 

It is carried on six-wheel 
trucks 


Coal car of the gondola 

type with drop doors, with a 

capacity of 220,000 pounds 

or 110 tons. This is one of 

the largest cars of its type 
in existence 
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, Another view of the huge freight locomotive, showing the arrangement of air pumps Details of the articulated joint of the locomotive 
sliding surfaces lubricated, the entire front engine can sheet dangerously near the surface of the water lo 
move laterally about its articulation with the rear en meet this objection the gage cocks, instead of bein; 
; gine when passing around curves of 400 feet radius, tapped into the boiler head, as is common, are « 


and this locomotive has actually been moved around a nected to three pipes extending forward to the 


curve of 395 feet radius. end of the combustion chamber. <A further che 
The steam and exhaust pipes, as will be seen from the water level is obtained by connecting the floa 
the illustration, are also articulated by means of ball indicator at the center of oscillation of the wats 
and-socket and slip joints. the boiler; that is, at the point where e height of 
The Walschaerts link motion is reversed by a power the water with relation to the crown sheet does 


, reversing gear of the hydro-pneumatic type. It has Continued on page 286 


been found that when reversing is effected by air pres- 





; 

sure alone, the piston has a tendency to move against A Drill That Goes Anywhere 
' the air cushion. In the present design, the introduc- HE accompanying illustrations show the operation 
; tion of al inelastie fluid acts as a mechanical lock to | of a portable electric drill develop it Booth 
. retain the gear positively in any desired position. Com- near Liverpool. It is Claimed that this machine ha 


pensating levers on the valve control between the front unprecedented range, and that it 


. and rear engines have a point of articulation directly adapted with minimum adjustment work under a 
| above that of the engine frames, enabling the front anak eam concabiiiile cenaaeie Prelate: pod 
engine to move around curves without disturbing the moter be operated in any position on 0 be ‘ 
uniform setting of the blocks in the two-sets of link it can be speedily detached from t} carriage ane 
— ‘ , : q slung in the air, without the use of stay-ropes, st : 
s of 3 2 es in diametet! ay oa inches stroke, thus It is pointed otk that titte con th teh as 
q departing from the usual practice in Mallet compound el ae a gale Wie a eer i 
scopic shafts, no knuckle joints, and no de § 


locomotive design; but a power roughly equivalent to 
such character for transmitting the power from mot 









































that of compound locomotives is obtained by the use of . nn . : , * 
a 50-per-cent maximum cut off, with a valve of unusu to drill. rhe drive Is practically rect ind the 
ally long stroke giving a quick release, This half portant advantages of this arrangen 
stroke cut-off has a decided advantage in point of steam penees Sany NP Sees Wae AVS Bak sxpeeene 
F consumption over as mple locomotive having a cut-off cartier rere ot SE SORE RCE Om 
varying from 90 to 25 per cent of the stroke, in which a complicated gearing Hkely to get out of order, and is i 
there is excessive cylinder condensation. The working A epee that it seems almost | ae, 
pressure of the boiler is 225 pounds per square inch, af a Se, a a Pe con rcag “pt = { 
but the locomotive will be operated at only 205 pounds raps our an a rm ig py a . 4 
for the present Even at the lower pressure, wi P - and universal-movement drill-head rhe motor is u 
type E. poate orl r of high minuie aa the prion The convenient drill for an awkward job ried on two horizontal centers, by ra Viiiel - 
maximum valve cut-off, a high degree of steam econ- due to changes in the grade of the track; for on as be moved at will | 1 complete circle « “ 
omy fs anticipated cending grades the water level at the back head as  #rriage proper, The latter is fur * 
The boiler is of the Belpaire type and has an ab- registered in the ordinary gage glass may be above handles and wheels to Perens | 
F hermally large tire box and combustion chamber, the the top of the glass with the front end of the crown from place to place. rhe 
; combined length of the two structures be e me removed from the sig 7 ; 
fs ing about 23 feet. The barrel of the ae suspended in’ a stirrup ; : 
boiler has an average diameter of 108 vided with the outtit, when wor 
} inches and the equivalent heating surface ditions are such as to requit mts 
of this locomotive is 11,360 square feet. the top of the motor Is a bracket ‘ 
t The engine is fired by means of a duplex ing a hollow shaft, This shaft is provides 
; Stoker and the grates are operated by a at one end with a spur wheel, dy : 
Franklin steam grate shaker. a pinion on the armature shat ont 
Among the notable details of the boiler the hollow shaft slides a long driving ‘ 
may be mentioned new devices for observ connected with the lrill-head, his ro 
ing the water level. These are four in is slotted for nearly its whole len; t 
number and comprise the usual gage this slot fits a key on th side of the H 
; COCKS : a water glass of the Kliiwer type hollow shaft Thus he motor drive J 
mounted on the back boiler head: a Sen- hollow shaft, and by means of the key a 
tinel low-water alarm so arranged that slot the motion is transmitted to ¢ 
when water falls below a predetermined head } 
level, steam is admitted into a copper The head is constructed with two pul 
; pipe which by its expansion opens a steam of bevel wheels (four wheels in al | 
: whistie; and a float indicator, consisting such manner that the drill n be turned , 
of a counterbalanced float mounted on a through a complete circle | .. em :~ 
lever attached to a shaft which actuates right angles to t) ng had a 
an indicator on the back boiler-head. Ow- through an almost " e circ ; 
ing to the unusual length of the crown plane of that shaft rh W ; r start H 
sheet of the fire box and combustion cham- ing and stopping | ed 
ber, which slopes down rearwardly, pro- drill head, thus 
vision has been made for ascertaining the the man » is di KR 
water level regardless of the variations An effective English electric dril! at work Perkins. 
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The Romance of Invention—lIl 


Sixteen Per Second 


By C. & Claudy 


September 13, 1919 


ut the kinetoscope had an audience of only one, and will make each scene as long as he thinks it will stand, 
1 ires were but slightly larger, when viewed, but the editor will cut and cut and again cut until he 
in in actuality on the film, has compressed perhaps a five-hour-run story into one 
do owhe But if the curious will go to the National Museum hour. 
Ve sewe ’ it Washington they will find on exhibition an ancient Altogether there are 120,000 miles of film made 
del of the first of the intermittent motions, and every year, 
nu { - who examine he records of the patent office will It is of passing interest to note that the city of Los 
ele | transpor find that in 1895 C. Francis Jenkins, of Washington, Angeles houses so much of the producing industry as 
rplia patented this motion picture projector, the salient prin- to be responsible for eighty-five per cent of the picture 
bre it ciple of which was the idea and the means that are negative of the whole world. 
‘ f apparatus t once the foundation and the superstructure of the Quite a child to grow from one little toothed wheel 
| y » larg prese moving picture—the intermittent motion by with a slot in it. 
| Which a moving strip of film is stopped and started, Mr. Jenkins has been a lot of things in his lifetime, 
tur \\ stopped and started. That little intermittent gear is the but his principal occupation has always been inven- 
heart of every motion picture camera and every mo- tion. He was born on a farm and to be a farmer, if 
larkness” on tion picture projector the world over. It was this he followed the desires of his Quaker father. He is 








the sere S Mr. Claudy points out in this, the second of his series delineating 
a the Romance of Invention, no one man can be regarded as the father 
Pe of the motion-picture industry in the sense that Bell is the father of 
the rapid the telephone. 




















rather proud of having been a farmer and 
often refers to the fact that many farm- 
ers have great inventors, citing 
the typewriter, the shoe-lasting machine, 
the hypodermic needle, etc., as examples. 


become 


But he never wanted to stay at farming, 
and so went to college, where he gradu- 

















But Jenkins has always been identified with moving pictures, ated as a civil engineer. Next he tried 
etures dif he has at least one fundamental patent to his credit, and he exemplifies very cow punching in the Panhandle, from 
‘ . » «nT: sptes «r . . ? ry 
- ait hate well the connection between successful inventing and the industry of the mov- Scalia eae caaer ae 
, & ing film. He has accordingly been selected as the subject of the present which he built logging railroads in the 
\ i i differs sketch.—Tue Eprror. Northwest. Later still he came to Wash- 
i ington and took service with the Govern- 
I I; S ment, but he was too restless for red-tape 
labor and seon set up his own shop where 
rctures ry patent (which Jenkins sold for $5,700 to Armat) that he could tinker to his heart’s content. He was for- 
weld ie su becamp the foundation of the Motion Picture Patents ever tinkering with something and forever trying to 
i is there comes a Co., which at one time was demanding royalties from find, not an improved way of doing something already 
r vibrations as a all the industry and threatening to throttle it by the done, but a totally new way of doing it. Oddly enough, 
vuishes them as destruction of competition, for the tribe of professional inventors is not a large 
one, Jenkins has made it pay, and of his three hundred 
Stop and Go In the twe hey —s ee passed since and some patents, he succeeded in selling, in his own 
: : “ . : ties : + words “about eight out of ten. 
\ md, and this curious but apparently valueless device was pat- At the time the first intermittent-motion machine was 
is SES eee ented, the industry has grown to be the fifth largest first exhibited, few realized what it might be. Even 
voanother in the country. It now has a vested property interest the Franklin Institute was doubtful of its economic 
. e some very of one billion, three hundred and fifty million dollars value. Mr. Jenkins is fond of telling the story: 
on : ‘ le termit Last year it manufactured twenty million reet of “Contemplating this billion dollar investment, and its 
te sential sseniinieiicl sieciiee ail ' billion doll we. ? a iota member with amusement the remark a member of the 
iat a iniel of alia nail ho init eee ae ais naiiialiaan = vm Franklin Institute made when in 1895 I exhibited this 
! seg . ; ; by early machine before the Institute. Some one had 
so g spe mn pie tures every day. rhirty’ thousand people en recommended the award of the Elliott Cresson medal, 
ee aan BaS© in the industry : nnd another member, rising, said: ‘1 heartily second 
iich are 1 Three tons of silver bullion are used every week this motion, but while I am on my feet I should like 
y , = Ry Se, EPS merely to make film stock of which there are 50,000,000 0) ask Mr. Jenkins if he knows of any way by which 
s fil and move feet made a month, The difference between the the device can be made commercially profitable? ” 
vard the ath of amount of film stock made and the amount of negative 
‘ 1 again the same nd positive film produced is accounted for both by Some Queer Angles of the Motion Picture 
limes a second, the amount exported to the four quarters of the globe, At the present writing eleven hundred and ninety- 
ry compared to and the fact that to take ten or even twenty times as seven patents have been granted for motion picture 
ti iy be anywhere much negative film in making a motion picture as is apparatus and accessories. When the first patents 
Phat hil remuai finally used in the finished negative is not at all un- began to come out they were put in the Patent Office 
nd move for common If a producer stage a train wreck, for in- Classification of Optics. But the child outgrew the 
time; but the stance, and crash two railroad trains head on, or parent, and now they have a class of their own, and 
x 16) must not exceed one topple half a dozen automobiles over a cliff, he will several sub-classes to look after the claims of invent- 
not depend upon one camera and one negative to se- ors of projectors, new intermittent motions, continuous 
I exa y in the same position cure #, but may have half a dozen or more instruments motions, lights, rewinders, spools, developing machines, 
by “exactly” is meant all clicking away at different angles. Again in mak- cameras, shutters, ete., ete. etc., without end. 
st or approximately, but ing “features” or stories for the movies, the director There are a number of curiosities connected with 
‘ I done moving pictures which make the story 
rom 7 of the rise of the industry in so short a 
! time but the more fascinating. For in- 
iD ) stance, just what is a moving picture? 
mas Sounds like an easy question but to de- 
fine it is less simple than appears. Try 
I lefinite- it for yourself. Then ask if your defini- 
ist tion would apply to the projection of a 
$ stationary object photographed on mov- 
HOO ing film, or to the titles in a moving pic- 
rhe g ture film. 
7 1s The Society of Motion Picture En- 
rs, ¢ i of gineers (which Mr. Jenkins founded and 
ition to of which he was twice president) defines 
3 it thus: “The synthesis of a series of 
l wer l related picture elements, usually of an 
rough a rough w | object in motion.” 
! ver iked, in the early bo i Here is another curiosity. The better 
' fi Pictures so exhibites the projector is, the faster it wears out. 
nea »move. | dison’s kinetoscope was | eer nearer This is not a joke, but a fact. It is ob 
probably the first device which showed In It was from such beginnings as this—the early Jenkins projecting machine— vious that the light which is projected 


public a picture which appeared to move, that the motion-picture industry grew 





(Continued on page 266) 
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Correspondence 


The editors are not responsible for statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 


respondents will be withheld when so desired. 




















What Is a Cause? 
To the Editor of the ScieNTIFIC AMERICAN; 

I have read A. J. Lotka’s article on high prices and 
it simply states the obvious, e. g., that if all the mer- 
chandise produced in a country during a_ certain 
period is sold for a certain amount of money the av- 
erage selling price of each article can be obtained by 
dividing the number of units of wealth produced into 
the money spent for same. That is Np = M, or p = 
M/N, in which N equals the number of units produced, 
p equals the selling price of each unit and M equals 
the total amount of money expended for merchandise 
produced. 


Now us you vary the values of M or N, the value of p 
varies accordingly. This, however, explains nothing. 
It is merely a statement of a fact after it has oc- 
curred, and the dollar in this case is merely used as a 
meals to measure the variation of p and not to ex- 


plain it. 

For example: The speedometer measures the speed 
of an automobile, it does not cause it. If therefore 
an automobile increases its speed you do not attrib- 


ute the increased speed to the speedometer, Why then 
attribute advancing prices to the money in circula- 
tion ? 
JEROME LEvy. 
New York. 
[Mr. Levy's criticism is unquestionably correct, so 


but we would suggest that the formula 
expected to set forth a prima 
and effect, and that Mr. Lotka 


mathematical formula is of 


far as [ goes bs 
cannot reasonably be 


facie « 


did wot so use if. 


dition of cause 


Any 


ralue as cnabling us to get a better insight into the 
ph nomenon which it represents; we do not, however, 
expect it to tell us anything conclusive about causes 
and eficcts. Thus, in the gas formula which Mr. Lotka 
himself has employed in analogy, we have pres- 
sure times volume proportional to temperature; 
but no one of the three factors is identified as 
a causative one, If we change the pressure and 
hold the temperature fired, we change the volume ; does 


was changed, 
of the 
formula, or because 


the olume change because the 
or because the temperature was fired, or because 
physical fact that lics behind the 


pressure 


of the formula itself?) We might have some trouble in 
selecting the true cause: certainly the formula itself 
is not that cause: but the formula is none the less 
valuahl 

Another correspondent has pointed out that sone- 
times, instead of the prices going up because the vol- 
ume of money has gone up, the reverse is the case. 
That is, prices yo up, and a beneveglent legislature con- 
siders measures to create a greater supply of currency 


situation Ur. Lotka suggests that per- 
whieh we really get is, so far as 
a combination of the ‘tio. 


to mect the 
haps the activity 
causation is 
have the 


hecause the 


concerned, 
ricious circle of prices and wages, 
each going up other goes up, perhaps wwe 
have a vicious circle of prices and money-volume, each 
1 phenomenon 


Just as we 


other increases. 
in which it is difficult or impossible to isolate a single 
fundamental is not all a novelty; it is in fact 
rather the exception iwhen we can point clearly and un- 
mistakably and without ambiguity to the cause of a 
train of events.—-THeE Epitor.] 


An Extinct Bird? 
To the Editor of the Screntiric AMERICAN: 

Some time ago I read an article regarding the ‘‘ Whoop- 
ing Crane,’ once numerous along the New England 
coast but now claimed to be extinct. Article stated that 
the last known specimen of these birds had been mounted 
and placed in a museum at Philadelphia, I believe. 

Now, there is a pair of these birds nesting near this 
place and I am writing you of the fact thinking it might 
be of some interest to naturalists. Birds could be 
captured easily, I believe. 


Mio, Mich. 


increasing because the 


CAUSE 


R. J. Craia. 


Steam Frigates 
To the Editor of the Screntiric AMERICAN: 

The article headed The “Savannah,” signed by 
Leonard D. Compton, in a late issue of the ScrenTIFIC 
AMERICAN states that the old battleships “Maine” 
and “Texas’ “carried masts, yards and canvas,’ and 

that in a typhoon some one estimated their sailing speed 
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at three knots an hour, which was probably excessive.” 


The writer states also that these ships were obviously, 
in the minds of responsible officials, sailing ships with 
auxiliary steam power plants. There could be nothing 
further from the facts. If the original rig designed for 
the ‘‘Maine”’ had been used this last statement might 
have had some foundation. 

Her criginal design called for a full bark rig. That is, 
three masts, square rig on fore and main masts and 
fore-and-aft rig on mizzen mast. This rig was never 
put on her. Instead, two military masts were used, the 
foremast stepped well forward and main mast well aft. 
She had a fighting top on each mast and above that a light 
top-mast and spar for signalling purposes. She also had 
a light gaff on each mast for the same purpose. Her 
engines developed 9,000 horse-power. It hardly seems 
possible that any one could call this ship a sailing ship 
with auxiliary steam power plant. 

I have a blue print of the old ship as she was to have 
been originally which | got from the Quintard Lron Works 
where her engines and boilers were built and where I 
worked at the time. 

The ““Texas’”’ was designed in England. Her rig was 
practically the same as the ‘‘Maine’s” with .an extra 
fighting top about one-third way up each mast. 

H. F. CHAMBERLAIN. 
Warwick, N. Y. 


The Hudson Vehicle Tunnel 


To the Editor of the Scienriric AMERICAN: 

Your editorial in the August 2nd issue of your pub- 
lication is very timely and it is hoped that it will 
have some influence on the board of engineers in con- 
sidering a design for this tunnel. 

It is gratifying to note that you recognize the se- 
riousness of this problem and that you can well un- 
derstand that it might require for supplying fresh air 
and removing exhaust air a tunnel even larger than 
the Traffic Tunnel itself, 

Having been identified with the profession of heat- 
ing and ventilating for 10 years I can offer my opin- 
ion that the ventilating of this tunnel is of first im- 
and what is most the fact that 
there has been no similar project in operation to give 
the engineers data or to act as a guide in the design 
of the ventilating system. 

It seems certain 
supplied from the top of 
air removed from or 


portance serious is 


that the fresh air could be 
the tunnel and the exhaust 
near the bottom of the tunnel as 


nost 


the fumes and gases evolved are for the most part 
heavier than air, 
The determination of volume of air as you have 


pointed out can be calculated very closely and a lib- 
eral margin can be provided but it appears to me 
that the thought must be given to the distribu- 
tion of the air, as this ventilating system must be right 
the first time as it would be a tremendous failure for 
the entire tunnel should the ventilating system fail 
to perform its function and have to be re-designed with 
enormous cost, 

With the traffic that it is anticipated this tunnel 
will handle and moving at a comparatively slow rate 
of speed an occupant will be in this tunnel for a con- 
siderable length of time and unless the carbon mon 
oxide fumes and other poisonous gases are properly 
diluted and quickly removed the tunnel will not have 
the patronage it deserves, 

I believe that the final 


most 


failure of this 


success or 


tunnel will entirely depend upon the excellency of 
the ventilating system, 
F, R. Eis. 


Boston, Mass. 


An Electric Welding Job 
To the Editor of the Scimnviric AMERICAN: 

Your August number of the 9th very 
interesting account of a difficult piece of engineering 
work in my line. Repairing the stern frame of the 
“Northern Pacific” being as it states the largest marine 
weld ever made, 

I appreciate the size of this job and the big saving 
in time and money that was the 
thermit process, and to show how much can be done 
and how difficult jobs can be successfully undertaken 
by the welding process, I will state here another case, 
probably the only one of its kind of that size that 
has been done in this country. 

About six months ago I electrically welded a crank 
shaft on a quadruple steam engine of 4,000 horse- 
power, single screw, of a boat running between Seat- 
tle and Tacoma, it being the fastest boat operating on 
Puget Sound. This shaft was broken in the web clear 
off, with two cranks back of the weld. The shaft was 
welded in place, without being removed out of the 
journals and kept absolutely in line all the time dur- 
ing the welding process. By careful handling and 


contained a 


made possible by 








taking care of expansion and contraction, 
when the work was completed was absolutely 
The size of the shaft is 8% X 
This much is possible with the electri 
when handled by 


experienced men 
know about its accomplishment. 
Seattle, Wash. 


The Wireless Incendiary in Practice 


In your issue of June 14th, you present an illustra- 
tion of an apparently elaborate apparatus by 


The possibility 


elaborate apparatus illustrated. 


for consideration obscure possibilities of 


and industrial operation. 


These possibilities 


strangely, have been obscured by the 


were being heated by 


which have now 


cold day with clear dry 


one to shuffle over the 
slippers, and to put his finger 
of the gas burner nipple. 
fully done a spark would pass from finge 


The chief value of these 


lie in their suggestiveness ; 
tion of electric currents and 


pulley, the danger of being caught 
apparent one, and that being specially 


Nevertheless, e 
duce currents of electricity. 


in the neighborhood of 
The current is invisible excep 


sense of discomfort 


producing conditions were set 


pipe, were kept in tubular shape 


meeting approximately, 
was a hydraulic pump, driven by 
The electric current 


a a 


spot leaped the 
i vivid spark at each leap. 


peer tt 


sulted, from dusting or sweeping, 


produced in the simplest and most unto 
and the electric currents, ever easy 
ever increasing, may 


OE _ 7d 


is a notable instance, and 
cause the explosion of dust in 


oe ene Rel TLE STE Be "weirs 
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New Worlds to Conquer 


Asbestos, Ground and Mixed with a Binder, Likely to Score a Big Success as a Refractory and Insulator 


oN’ ecent veul shea oni at polaunee vhich asbestos has uever before tion under the action of air-arying, low heating, acid 
M ‘ | serp. ppl hen dips, or even temperatures as high as 3,200 degrees 
ittaches The first source of raw amphibole sufliciently pure Fahrenheit. 
it rro o be used in these developments without a preliminary At the present moment the most prominent applica- 
thre alcining was found in Cullowhee Township, Jackson tion of the amphibole is as molded insulation. Thou- 
ty, North Carolina, lat@ in 1918 In the middle sunds of forms are made in pressure molds, rendered 
tlexibls if the present summer it was discovered that a hill at moisture proof, and then glazed. The material thus 
lor lompkinsville, Staten Island, within the city limits treated machines easily, does not warp under heat, and 
thougl f New York, long known as a freak serpentine in- is impervious to all acids save hydrofluoric, which of 


ood fiber, was heavily course is not a serious exception. It maintains its pos- 
he actinolite and itive non-conductivity at very high temperatures. For 
ce first know remwolite irieties Engineering reports are quoted insulatoery purposes a paint is also made with water 

i ) ised solvent; this substance air-dries rapidly 
to a refractory and non-conductive state, 
Another suggestion for the use of asbes- 
tos is in connection with processes where 
refractory materials are required. In this 
application the asbestos is of interest 
mainly because of the low cost and the 
extreme hardness of the prepared mate- 
rial. This does not mean that it is a 
second-rate refractory by any means, for 
one pottery kiln test to 4,800 degrees is 
reported. But it is in cheapness and 
hardness that asbestos excels its com- 
petitors in the refractory field, rather 
than in the heat resistant qualities pos- 
sessed by it in common with other sub- 


te minera rusion beat asbestos of xz 


his serpe eined with amphibole asbestos of 





stances. 

The first experiments with the amphi- 
bole in the current search for new worlds 
to conquer were made in the field of the 

















Permanent molds of amphibole asbestos, of varying complexity, which have 


Pan he Ital been used for from 450 to 1,700 castings ; 5 
ile I permanent mold. It is plain enough that 


posit eretofore occupied by as showing several million tons, in perpendicular the destruction of the mold with every cast taken from 

7 } ‘ ere ’ te a current te eins running complete ly through a 150-foot elevation it is an expensive business, and one which should not 
; hole asbestos. esm it a distance of only 600 feet from tidewater be allowed to go on any longer than can be avoided. The 
e employment of the sub [It appears that new uses for this material are be process of preparation of asbestos for this use is to place 

‘ | ‘ mphibete Nhers te ne Tound a 


il un Silicate videly varied. The first stage is the reduction of the to take the impression: of a metal master-form in cope 


Imost daily Processes of preparation are — first the material with a double binder ina molding form, 


errou ‘ luminous o% rock by crushing to lumps and splinters; then it is and drag, and then to kiln to 800 degrees, slowly 

therme educed to powder in a pebble drum, down to a 40 removing the moisture and establishing the first binder. 

rt of the wide nesh size for some applications, or even as high as The pattern is then removed, as with this preliminary 

prot al ob ew methods reaches 100-mesh for others. After this the material is mixed binding the mold will stand alone; and the mold is 
hibole will be estab with binders of one sert or another, for reerystalliza Continued on page 268 














Left: Reducing asbestos to a powder by rolling it in a drum with irregular bits of granite and steel. Af the right: A permanent mold of ground asbestos in process of 
making; the pattern is about to be removed after the first setting and before the final process of heat-treatment. Center: Quarrying amphibole asbestos from an 
open vein, and sample fragments of the raw product ‘ 
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An L-shaped house made up of round units 


Some Ingenious Solutions of the High-Cost-of- 
Building Problem 

NE of the very obvious results of the war is a 

serious shortage in houses. In the United States 
alone this shortage probably amounts to one million 
homes as a result of three or four years of little or 
no building operations. In France and Belgium, where 
stoppage of building has been combined with the ex 
tensive destruction of villages and cities by the late 
belligerents, the shortage of homes runs even higher 
in proportion to the population. At any rate, from 
one end of the civilized world to the other there is the 
greatest shortage of housing ever experienced in mod 
ern times. 

With the war at an end and the huge armies de 
mobilized, the housing shortage is by no means solved 
The high cost of labor and materials serves to main 
tain a relative state of idleness in the building indus 
iry; and no relief is in sight—at least not while pres 
ent methods of building construction persist. And se 
it has come to pass that immediate relief can de if 
forded only by new and cheaper methods and materials 
which the architect and the inventor may work out 
together. 


Eliminating the Non-Essentials 

One of the large manufacturing organizations of 
the United States has recently started work on a 
colony of homes for its employees. The new houses 
will be located on a plot of 109 acres. which will event 
ually be entirely built up, affording homes for about 
six hundred families. The houses, which are modern 
in construction, will be of brick with hollow tile back 
ing, and provided with concrete cellars and cement 
porches.” They will consist mainly of five, six, and 
seven-room houses designed to meet the needs and the 
pocketbook of the man in moderate circumstances 

The novel feature of these houses, however, is that 
an effort has been made to do away with elements that 
have outlived their usefulness. The antiquated parlor 
is missing and the center hall has been replaced with 
« modern living room which is more economical of 
space. However, the plans are subject to change, as 
the dwellings are designed to meet the approval of the 
future occupants, whether owners or tenants, 


Homes that Come in Pieces 

From New Orleans, La., comes a really ingenious idea 
for simplifying building construction. C. 
N. Wisner, of that city, is the inventor 


oe 





in the expanding home the 


Freeman, an English inventor vented, 
subjects. Mr. Freeman, while that 




















Components of the round -unit house 


o } eusting about for a solution 
Vy i of fe came across a. description 
adopted by Jacques Germain 
dome supporting the lantern 
Geneviéve at Paris. In this 
ployed. After studying the 
Mr. Freeman came to the 
form of construction might 


residences in rural districts, 


to cloak the arch springing 
| add to the architectural 


tukes the form of hollow 
building; and all side walls, 


roof, have air chambers, thus 
Plan of the L-shaped round-unit house is warmer in winter 


usual run of houses. The 


used in this form of 


the use of but one machine 
reinforced with metal; in 


hollow cavity 244 inches deep all round, 


bedded together with sheets 


ing metal. 
Buildings erected on this 


| be of a perfectly dry character 
| their completion, The cost 
4 is about 30 per cent less than 


» , timber is employed in the 


“| slates or tiles is required. 

- ‘ : ‘ y 
ro; i is the dispensing with the need of 
| | und leaders, 

|} l q 
[oe | 
"| 1 Soapstone 
LJ 5 iy om is a term that has 
several varieties of rock 
Sectional view of the house that is practically all roof and physical properties, Some 


being only slightly 
tine, and others 





of a remarkable system of housing which 
is the subject of the upper illustrations 
on this page. His system cousists of a 
series of round, unit rooms connected by 
hall units and finished off with porch 
units. These units, made of concrete, 
ure said to be fire-proof. weather-proof, 
warm in winter and cool in summer. 
With proper care the units should last 
more than one hundred years 

Now the unique feature of Mr. Wisner’s 
invention is that the units can be molded 
‘nN quantities and readily transported to 
the site of the proposed house. A family 
can start with a home consisting of two 
or three units, connected by hall units 
and finished off with a porch member. 
Any time in the future the family can in- 
‘rease the size of the home by adding 
units in any desirable manner. The home 
may be laid out in the form of an L or 
r or even a square with an enclosed 
‘ourt, since the units are flexible in so far 
a8 their arrangement is concerned. The 
hall units are provided with closets, so 








- more tale, Some varieties have ; 
grain and others 
locking prismatic 
ence in properties 


ing stoves for 


fabricating than 
certain Vermont 


table tops, etc., 


commercial use 
soapstone largely 





ernment orders 





that the more halls are used the greater 





Novel reinforced concrete-block house invented by an Englishman this ‘lose. 


building operations, particularly 


} A House That Is Mostly Roof and Little Wall 


| The principal difficulty faced 
has done by introducing buttresses at either 


strengthen the building. The 


nnd cooler 
strength, A new method 
doubt, is the construction blocks, 


and a patent has been 
makes bricks of various 


on seca 


» metal and bedded and grouted 
grooves of the respective blocks 
_ rigid, due to the perfect distribution 


brick structure 


differing chemical 


of various SAL pSLones 


In the construction 
hardness, toughness, i 
are most important, 
ture of foot warmers, g 


pcan Wi PE Se 


fireless ¢ 
to heat and retention 
important. Thus soapstene from certain 
localities in Virginia is more valuable 


soapstones are 
for heating uses, 


nny seer gensansnorne rnin: dt Se 


The market for soapstone in fabricate! 
form, that is, in sinks, laundry 


new building construction, 
war and the attendant 
erection of buildiy 
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W MM) ise from the ench and British the British and American Artillery Output 
Peder r our first divisions and ship to them The accompanying diagram showing what we did in 
A) quiva mounts steel, copper and the production of artillery during the first 20 months 
‘ iterials, so that they could either manu after our entry into the war as compared with the 
eg = ¢ us in their own factories or give us British output in the first 20 months after her entry 
‘ t of eir stocks d proceed to replace them into the war is an indication of our effort; though it 
) ‘ ! ev es de fro our materials.” must be remembered that we had the advantage of the 
lt wae ties provided ‘ when our own army experience and the pioneer work done by our Allies, 
Also . ed wi irtillery, we should at once prepare the white bar shows the British and the black bar 
t ery of these same calibers for the equip the American output. The comparison shows that the 
later divisions his program was car British exceeded in the production of light artillery 
7] gh pretty much as { down. The French and that we did better in heavy artillery and both 
Ir sh guns came throug on time, though our sorts of shell production. 
vere slower ft] h been hoped or planned ° ° 
I Smokeless Powder and High Explosives 
—,/ | cae Sm : Perhaps the most striking contribution of the United 
bile ies OU er ithe fulis Vere chanhnwed le *%% ‘ v 
ra ¥ . wel a ) States to the common cause was the enormous quantity 
! oes SHOEUS ‘ gre He KNOW aS 6) Ti eu S f smokeless powder high explosives produced From 
NG rhe British 18-pounders were redesigned 
" ne } s e 75 mm., model 1917, 
| the case o e heavy guns of larger caliber the 10817 
pro ur s followed It was necessal 
9907 
s l iis work not to interfere with Amer paint 
‘ ie Allies, The re ra ¢ | lal produe ‘ 
| dl] States At y orders only, in spite of 
caps was 1,642 mplete army units of 
mistice Ss sirnec he total caeacae 
e the ar igned. 1 TOTAL ACCEPTED 10,617 
Ss ‘ panying diagram 7161 
\ f N d the Allies is no Ac 0 i ei 
nae ® ccepted to date (whole colum) 
Sear Accepted during month | 
| | 1 ‘ = 1 MentThs a vl | | 
; oO ; ; 1 | || 
stice e as re e betore ( PIGURES IN SHORT TONS £270 | | 
‘ , we done 1 jose months was " 
| 
ss rhis is due to the it that certain com | | 
Artillery available each month onents necessary to a complete gun were not com } 
t v] hundred f 3722 | 
I ‘ il Listles ihe hundreds of | 
s upo ‘ pl illy all the work was done | 
we the « of April, 1919, over 
(WM) S re ete American plat tis, an 2571 
Tht t eg + il from the French and 
wh 
\ It “ ‘ ‘ 1378 
iM) " . , — 681 
n aH) Artillery Ammunition 282 
| ‘ 2 
In respect of magnitude of quantities the Artille1 i 
/ i ' ; 7 f all <a Jan Fed Mar Apr kay Jm Jw Aug Sep Oct Hor 
tle rogzranh Was tie Difpes ” ai 4 arece 
1 | 19186 
‘ < | American shells us produced before the F é 
; a + te avese te queniity tied Tons of toxic gases manufactured each month 
. ' ice ane sh nen 0 surope in quantity i 
' ecu rhe ammunition actually used at the front April 1, 1917, to November 11, 1918, we produced 682,- 
is nearly all of French make The diagram shows 000,000 pounds of smokeless powder, which was almost 
Colon Ayre the that our monthly output rose from 2,000,000 rounds in exactly equal to the combined output of France and 
, . r own August to over 3,000,000 in October. By the end of Great Britain 
orces 1918 the rounds of ammunition produced in American Our production of high explosives—T.N.T. ammo- 
e Fr and plants was over 20,000,000 as compared with 9,000,000 nium nitrate, picrie acid and others, was not estab- 
his ement is that ounds secured from the French and British Continued on page 268) 
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Thousands of complete rounds of American artillery ammunition produced. Center: British and American production of artiliery and ammunition in the first 20 
At the right: Complete units of artillery made in America 
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Salvage by Floating Towers of Concrete 


A New Type of \ reck-Raising Vessel Under Construction for the 


4 
YITH the sinking of millions of tons of Allied 
W mereantile craft duripg the German submarine 
“blockade,” salvage operations took upon themselves 
an increased importance. The salvage of wrecked 
vessels has always been an undertaking demanding 
initiative and originality in a marked degree, and the 
latest developments do not seem to have departed from 
the old traditions of daring and breadth of vision. 
Although previous to the war the annual loss of 
cargo and ships sunk round the coasts of Great Britain 
amounted to $45,000,000, much of this was irrecover- 
ably lost. But, with the scarcity of shipping and the 
vast number of ships sunk in the compara- 


By F. Rowlinson 


sunk around the British Coast. The 
mensions of the 


principal d 
“mystery ships” as they were dubbed, 
are as follows: 

Total length overall, 180 feet 

Total height above sea level, 125 feet; 

Draught when floating free, about 12 feet: 

Height of stepped portion above sea level, GO feet, 

The building was carried out as follows: 
shortage of steel for constructional purposes, it was 


Owing to 
resolved to use concrete, steel-strengthened, as the base 
material, “Units,” f hollow concrete boxes 
four feet square and two feet deep, were cast on land, 


consisting o 


British 


Admirality 


of providing expensive launching apparatus such a 
slipways, and has enabled the ship to be built almost 
on dry land. 

The wily these contrivances will be used Vili Vary 


according to the position and depth of the sunken wreck 
Should the vessel be upright in 
or shelving 


omparatively shallow 
water (so that divers may work at the 
bottom without danger) matters will be very simple 
The “mystery ships” are to be towed t he site of 
the wreck and then floated over it, so that one of -them 
lies above the ship on each side. From each of th 
tower-like structures steel hawsers will be passed hy 


divers under the wreck, or if this be not 





tively shallow waters of the “Continental 





Shelf” the proportion of such sunken vessels 
which could be profitably 
increased. In many cases the torpedoing has 


raised was much 


left but a single hole to be patched, and ships 


LL sorts of schemes have been put forward, by people 
ought to know what they are talking about and by those who 


possible, be attached regularly throughout the 
whole length, so that the salvage hips are 
who firmly lashed to it. At low tide all the slack 


in the steel ropes will be taken up by winches, 
and with the rising tide the whole flotilla, 


‘ aa ir 1 ton | fad J - 
in this condition can, if they lie in less than very plain'y do not, for the raising of torpedoed vessels. No salvage ships, wreck and all, will be lifted by* 
twenty fathoms of water, be raised at small suggestion, however, whether practicable or visionary, is more bizarre the buoyancy of the former rhe height of 
expense by patching the hole with water- lift is limited by the height of the tid The 


setting cement and sheet steel, 

The greater number of these sunken ships 
lie outside the 20-fathom line, however, and 
the British Admiralty resolved to tackle the 








in nature than the design of the floating towers of concrete, looking 
like huge wedding cakes, with which the British Navy will experi- 
ment, and which are illustrated and described herewith. 


salvage ships, with wreck now suspended be 


tween them, but still under water, will be 














problem resolutely. The outcome of the in- 
if their engineers has been the so 
Southwick, Brighton, on 


genuity 
called 
the south coast of England. 

At this place, not far from the great seaside resort 
of Londoners, but itself a little-known village with no 
residents in the later days 
astonished to see vast quantities of 
Work com 
menced and progressed with haste—the British Goy 
ernment was preparing, even during the war, to deal 
with the after-war problems of thousands of sunken 
wrecks sourrounding 
kept. joven those few who were aware that something 
Was ai“ot were ignorant of the true solution of the 
mystery, On the flattish sandy beach a structure took 


“mystery ships” of 


special claims to fame, the 
of the war were 
materials and numbers of men appear. 


the coasts. The secret was well 


form, i appearance almost like a quay or jetty. Con 
crete wills rose up and took the shape of an elongated 
hexagoi:, with walls about sixteen feet high 

The gtructure looked very firm and immovable on 
its sandy bed although the fifteen-foot tide rose to 
within four feet of its upper surface. Conjecture took 
various forms. Some of the curious maintained that 
the mysterious operations were to result in a second 
cross-channel train ferry: 


others stoutly maintained 


that a gigantic pontoon was under construc- 


and were assembled on the flat sandy beach, The 
units are tied t 
beided in concrete. This cellular system of construc 
tion resulted in a very rigid, very strong, but very light 
structure, entirely hollow internally, with walls di 
vided into cells each isolated from its neighbors. In 


gether by a system of steel ties, em 


this manner the first story was raised, the tides wash 
ing it daily as it lay on the beach. Sluice gates having 
been lefi in the lowest story to admit water to the 
hollow interior as the tide rises, the structure does not 
float. When all the storied portion is complete, a 
eylindrical, hollow tower, like a gigantic conning tower, 
65 feet high and 30 feet in diameter is to surmount the 
whole. Round this a staging 19 feet wide will run, sup 
ported by twelve columns. 

The launch of these “mystery ships” will present no 
difficulty, as they have been so proportioned as to float 
clear in 15 feet of water. When all is ready, the sluice 
closed, any water remaining in the 
structures will be pumped out, and the first high tide 
(which in the English Channel at this spot reaches 15 
feet or more) will float the whole clear. Thus the pe 
culiar method of construction has obviated all necessity 


gates are to be 


towed into shallower water, until the wreel 
ugain grounds. This operation is ticklish and 
must be accomplished geatly or the read 
damaged vessel may be broken up plete 


When the tide 


hawsers will again be lightened, and the whel 


nN the shock. subsides th slac 
repeated as many times as may be necessary to lift the 
wreck into such a position as will admit of a temp. 
rary repair or patching. 

Where, owing to insufficient amplitude of tide, to th: 
absence of a gently shelving sea bottom, o1 » undue 
exposure, this method of working would be impr: ica 
ble, the necessary lift is to be obtained from the “mys 
admitting 
the sluice gates in the lower story, the salvage towers 


tery ships” themselves. By water thre 


may be made to sink to any required degre Phe 
ropes will then be adjusted and the water pumped out 
again by the powerful centrifugal pumps which ar 


an indispensable part of any salvage equipmen 


is not proposed to furnish the “mystery ships” them 
selves with these pumps; they will be carried alongside 
by smaller salvage vessels of the usual typ As the 


water is pumped out and the whole rises 
of the sunken Vessel will cause the two salvage vessels 
to cant over towards each other, notwithstandis 
the breadth of their bases, To counteract this, water 
will 


2 admitted to some of the cellular chambers 


the walls opposite to the wreck, preservin 





tion to transport heavy guns and tanks to 
France. These conjectures were promptly 
upset, however, when the structure assumed 
a second story, less in size than the first, but 
similar in shape and of the same height. About 
the same time a second of the mysterious 
structures was commenced. 

Building continued until each structure re- 
hembled a huge hexagonal wedding cake, with 
serrated edges: when four stories had ap- 
proached completion, the veil of secrecy was 
lifted somewhat. and the purpose of the 
tower-like edifices leaked out. They were des- 
tined to aid in the salvage of the many ships 
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the balance of the whole on a level keel. When 
the sunken vessel has been raised sufficiently 
f- the whole flotilla may be towed awny to the 


repair docks, the suspended wreck riding com 
fortably in the cradle of ropes between the 
two towers 

The methods described are scarcely suita 
bie for use with vessels lying in more than 20 
fathoms of water. Since it is for these deeper 
wrecks that the contrivance has been designed, 
and as divers find it difficult to work for even 
short periods in depths greater than this, yet a 
third method has been worked out 


Continued on page 270 














At the left: The new salvage ships. 


Al the right: 


Two of the salvage ships being constructed 





Center: A complete mode! of the mystery ships 


Views of the new type of salvage ships built of hollow concrete blocks for the British Admiralty 
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\ Game Which is Designated by an Expert as Applied Physics and Geometry 
By William T. Tilden, 2nd: Runner Up in 1918 and 1919 National Tennis Championships 


0 i Scheme fhe part of the swing behind the body decides the speed 
( ) j rea] or pace of the sho Phat portion immediately in front 
i) , ren f the body determines the direction of the shot while 
» phrase in ) he end of the swing, as the racque continues in front 
Ss t is played if the body, decides the tirist placed on the ball This 
ow-through,” a kindred spirit to its much talked 
le oO Chings of namesake in the game of golf If the racquet passes 
If re van in his over the ball it imparts “top spin,’ which causes the 
ball to drop sharpl If the face of the racquet passes 
que ort I aque under tiie ball it chops the stroke or “slices” it, 
, iusing the ball to rise 
s of foo Footwork, or body position, is a far more compli 
Len geomet ited) thing ind here we have the tangent of the 
rod their relations > angles flight of the ball meeting the cirele of our swing If 


the feet are placed wrong, the swing is a circle that 


























as to allow a quick shjft to either foot that will swing 
the body into the right angle-relation to the net. The 
greatest fault in footwork with, most beginners and 
even some old tournament players, is that of stepping 
away from the ball (Fig. 4), thus taking the weight 
out of the shot and tending to lift the ball and slice it 
out to the side. Any step that causes the body to 
assume a position parallel to the net instead of at 
right angles to it causes the swing to be cramped and 
the weight to be wasted. One reason for the wonderful 
speed of the drives of William M. Johnston, the little 
Californian, is that every ounce of his 120 pounds is 
in every stroke he makes owing to perfect footwork, 

Most players forget that the rules of footwork work 
two ways to produce like result at the moment of 
hitting the ball. For example, when a player must 
reach for a forehand drive he should advance his left 
(or front) foot to the ball and hit according to the 
rules given before. In this case, the line of the foot is 
not parallel to the sideline but the effect is the same, 
the body is free of the swing and the weight still travels 
from the right (or back) foot to the left (or front), 

Conversely, when the ball is too close to the body 
to allow a free swing of the forehand drive, retreat 
he right foot and place the weight on it, thus giving 
the same position as in the other case, except that the 
body has been removed from the ball’s flight yet kept 
ln correct position to drive. 

On all forehand shots (I am of course speaking for 
right-hand players, being one myself) the left foot is 
known as the front foot while the right is the back, 
For backhand shots this order is naturally reversed, 

There are many more vital points to be considered, 
Service, Volleying, Chopping and Lobbing are just as 
interesting in their science as Driving, but unfortu- 
nately cannot be considered at this time. 

Let us for a moment look at the style of the drives 
of our leading players. William Johnston, whom I 
mentioned a short way back, gains his pace and diree 
tion by a careful adherence to the laws of stroke and 
footwork laid down here. R. N. Williams 2nd, mem- 
ber of the Davis Cup team and one of the most brilliant 
players the game has ever seen, strokes the ball ae 
cording to these rules yet seemingly detes the laws 
of footwork. This paradoxical condition is due to the 
fact that Williams knows weight placement so well 
that he shifts his weight from foot to foot without 
changing the relation of their position as do most 
other players. After all, footwork is but the surest 

way to acquire the indispen- 
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wal old rmu h ' 
| irl every othe! form 
oy rT one ol he hall 
vious " ( ’ same of it iy HIS is the first of two articles, in which 
Mr. Tilden treats the game of Tennis from 
eas ee ey ee Pe e ar ene the standpoint of Science. He shows why 
PP tae Mone ae <a it is that in order to obtain good results, a tennis 
er only e point player must obey certain rules which are based on 
To } ul b strats oes a n the exacting physical laws of nature.—Tue Epiror. 
\ body must be placed so 
> i , parallel to the line of flight of 
. 1 +} , r to the side 1 hie 
ad therefere | el to the net The racquet hand, if the body is placed correctly and the feet 
t eld noment of hitting the ball, follow the rules laid down for them, the swing becomes 
id is on a line with the hand and arm, and the not only parallel but identical with the flight of the 
the racqi j ed slightly so as to impal will and is a straight line, not a circle. P 
te the cuusing the shot to drop The Forehand and backhand strokes follow the same 
quet pos m fo i backhand drive straight rules for footwork: but the feet are reversed. 
e li is own in Fig. 1 It is worthy of note In all strokes the weight is shifted from the back 
line m and racquet is one There is foot to the front foot, and in all shots straight down 
» bend at the wrist and spin placed on the stroke is the length of the court that shift is made at the 
that caused by sing over the ball moment of striking the ball 
There Is it tendency toware ilowing the In the forehand drive the weight rests on the right 
' head to drop bebind the hand and the racquet foot as the stroke is commenced. The feet are placed 
e to turn up. thus lifting the ball and cuusing it to at right angles to the forehand sideline, while the body 
slice off to the same side of the court as that from is parallel to it The stroke travels from behind the 
hich the shot Is played. This is a very serious fault, right hip, forward on a hitting plane, about on a 
, it tends te pur the ball out of court along the level with the waist. The weight is shifted with the 
leline (Fig. 2) swing and passes to the right foot just as the ball 
In Fig. 2. the broken line of the arm and racquet leaves the racquet (Fig. 3). 
in be seen, while the face of the racquet is visible When awaiting a shot always face the net and 
rowing the t} would eause the ball to sail high await the stroke with the weight evenly balanced so 
i r he wl ty his 
rt fashis er Aaa amend ahaha. « 
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the stroke itseit 
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etficleney If the footwork, 
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Gerald Patterson, the won- 
|} «erful player from Australia, 
| is at most times a close fol- 
| lower of the rules of foot- 
work, but at times, when 
careless or hurried he forgets, 
and this results in errors that 
seem almost inexcusable in a 
man of his ability. It is Nor- 
man E. Brookes’ perfect 
knowledge of the laws of foot- 
work and stroke that makes 
him at 42 still the greatest 
xenius of the racquet. 

Maurice E. McLoughlin can 
trace part of his sudden de 
cline to the inherent weakness 
of his game due to faulty foot- 
,work on his ground strokes. 
Charles S. Garland, the cap 
tain of the Yale tennis team, 
und one of the foremost expo 
nents of modern tennis, is an 
example of perfect coérdina- 
tion of stroke and_ correct 
footwork. 

So on down the line we g0, 
finding that the men with the 
sound basis for their game 
carry on year after year, 
yielding less to age than age 
gives them in skill, strategy 
and stroke perfection; while 
the men whose game rests 
solely on that unreliable rock 
of youth, unbounded vigor 


| sible weight placement. 








racquet swi j made up of 


‘s pof tl juet, dur Fig. 1. Correct backhand drive straight down the line. Fig. 2. Incorrect backhand racquet position. 
Correct and incorrect backhand drive position 


hich the ball is struck 


and physical violence, rather 
than sound scientific tennis, 
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pass from our ken, and are gone forever into the 


oblivion that sooner or later shrouds us all. 


Tennis is in its infancy and 1919 saw the birth of 
a great tennis revival that will encircle the globe. 


Countries rising from the ashes of the fires of war, 
take up their athletic lives with uplifted head, trium- 


phant over the curse of Autocracy’s mailed fist, and 
ery “The game’s the thing.” France, England, Bel- 


gium, Australia, the worst safferers of all the Allied 
hero-nations, send forth their Davis Cup tennis teams 
io meet upon the field of sporting honor. We in Amer- 
ica had the honor to greet the great team of players 


and sportsmen with which Australia will defend the 
Davis Cup. Next year we hope to meet them once again. 
1920 will see the blossoming of the flower that 1919 


Let our Ameri 
future, take an 
lead in tennis 


gave promise of to the tennis world. 
past, present or 


the 


ean players, be they 
active part in placing America in 
aus in all else we undertake. 
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would be a spiral driveway running up on an easy 
grade, from which on either side there would be stalls 
inclined at such an angle as to provide easy 
from the driveway. In other words, the tower would 
have a continuous spiral floor reaching from bottom to 
top so that there would be a very compact arrangement 
of the stalls with practically no waste space. At the 
center of the tower there would be a spiral leading 
downward, access to which could be had at intervals 
from the ascending driveway. 

Our title-page illustration shows the proposed tower 
garage partly broken away to reveal the interior ar- 
rangement. The entrance to the garage is at the right 
hand side of the building and travel contin- 
uously up to any level desired, and at each complete 
turn eighteen of which are shown in our picture, the 
car could, if it wished, through a connecting 
passageway to the descendiig driveway at the center 
without direction of travel, run down 


ACCESS 


cars can 


pass 


and, changing 


PAG 


oo 


accommodate forty cars per story, and our illustration 
which would 
The diameter of 
would be hundred and sixty feet 
would have an average width of ten 
driveway would be eight feet wide. 

Whether so ambitious a 
structed is a question, However, it 
provide ideal parking facilities for 
busy cities, and a skyscraper garage would be in keep 
ing with the tall buildings of our large cities. 


accotnmodate 
building 
the 


while the 


shows eighteen = stories, 


seven hundred the 


cars. 
stalis 


and 
feet 


one 


will ever be 


would 


project con 
certainly 


cars in 


motor 


Expansion and Contraction of Cement 
CCORDING to the tests made by a French engineer, 
M. Rohland, on the expansion and contraction of 
cement and found that when 


concrete, it is concrete 


plain or reinforced is exposed to the air, it contracts, 
but on the contrary it expands if immersed in water or 
The 


even if kept in a very damp place contraction 





























Above—left; Fig. 3. Correct footwork for forehand drive, 


Below—left: Fig. 5. Correct backhand position. 


Abore—right: Fig. 4. Incorrect footwork, forehand drive 


The weight is removed from shot by stepping away from the ball 
Below—right: Incorrect backhand drive. 


Correct and incorrect footwork and backhand positions demonstrated by William T. Tilden, 2nd. 


The Skyscraper Garage 
HE problem of parking motor cars is growing in- 
creasingly serious. The more densely populated 
the city, the more business men there are who would 
like to use their cars going to and from places of 
business, and the less space there is to accommodate 


their cars. Parking areas are growing smaller and 
fewer, while the number of cars is steadily increasing. 


The laws regulating the parking of cars are growing 
constantly more stringent. In addition to this, motor 
car thieves are becoming more and more bold, so that it 


seems as if something of a radical nature must be 
done soon to solve the problem of caring for cars. 


A very novel plan has been proposed by Mr. Eugene 
G. Higgins, of Jackson, Mich. He proposes to provide 
a parking space right in the midst of a business sec- 
tion and, because of the limitation. of space, his plan 
is to build a garage in the form of a tower. There 


to the bottom of the tower and out at the exit on the 
left hand side. The ascending driveway has a three 
per cent grade and the descending driveway a seven 


per cent grade. There are elevators for passengers and 
from each stall there is a walk which gives access to 
the elevators after fhe car has been placed -in_ the 
stall, without requiring the driver to walk out on the 
main driveway. Each stall may be locked so that the 
driver of the car after he runs his machine into the 
stall, may feel sure that it will not in any way be mo 
lested during his absence. On the ground floor there 
is room for offices and showrogms for automobile sup- 
plies, in addition to which there are waiting rooms 
and a repair shop. 

While we may not properly speak of stories in a 
building with a continuous spiral, nevertheless it will 
be understood that by this term we mean each complete 
circle of the spiral. As designed, the building would 


amount of sand 
or by When 


cement is mixed up in the first place with water, the 


can be diminished by adding a larger 


the use of hygroscopic salts powdered 
colloidal portions separate out and absorb water, thus 
increase in volume accompanied by a 
When the 
and rise of 


producing an 


lowering of temperature. cement begins 
diminution of volume 
ture last effects 
sudden coagulation of the colloidal elements, ip which 
case water separates from the mass. In this 


distinct first, absorption of 


to set, a tempera 


ensue, These two are due to the 


way the 


has two phases ; 


water with increase in volume and diminution of tem 


process 


perature, and second, separation of water with decrease 
of volume and rise in temperature. It is found that 
the increase in volume during the first period is greater 
the which the second 


perfod. 


than decrease takes place in 
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Greenhouses That Move About 
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One interior and two exterior views of the traveling greenhouse by means of 
which a series of crops is conveniently grown in adjoining plots, 
to be ready at different dates 














Photo Service 


emetery in Central America, showing the compartments in which 
bodies are stored until shipment to China 


ene 


a height of fifty to fifty-five feet, and 
have an enormous girth of trunk up to a 
height of twenty-five feet or more; above 
this height their limbs and branches com- 
mence, and spread themselves over a 
large area. 

The extraordinary feature of this tree 
is that the trunk is by nature hollow, avy- 
eraging about sixteen feet in diameter. 
Indeed, they have been seen over eight- 
een feet across—suflicient if tunnelled, to 
permit with ease a motor-car or carriage 
and pair of horses to be driven through. 

In this waterless tract of country the 
tree is mainly of value for its water-stor- 
ing capacity, which is utilized in the fol- 
lowing manner: <A small hole, about two 
feet across, is made at the top of the 
trunk, and a native, getting inside through 
this, enlarges and improves the natural 
cavity, until the walls remain only a 
couple of inches thick. Then round the 
foot of the tree the earth is scraped away 
to form a sort of basin, which. as soon 
as the rains break, becomes filled with 
water, which is then poured from leather 
buckets into the cavity until full. The 
hole is then sealed up with mud or clay, 
and the supply kept for use in dry season. 

Water thus stored remains sweet for a 
very long time, and even after a lapse of 
two years only a slight discoloration is 
noticeable. The trees are valuable prop- 
erty, and are let and sold with adjacent 
land. On the main routes through Dar 
Hanr the natives make a living by sell- 
ing water to travellers, the usual rate be- 
ing one piastre per burma (roughly two 
gallons). 

A great many of the trees are owned by 
the Government, the number and cubical 
capacity of each being registered. A 
case of their extreme utility, or rather ne- 
cessity, was witnesed in 1916, during the 
expedition against the late Sultan Ali 
Dinar, of Darfur, when, at Wad Bunda, 
about one hundred miles west of El-Nahud, 
the whole of the mobile column, consist- 
ing of some eight hundred camels (each 
drinking ten to thirteen gallons), sixty 
horses and mules, and six hundred men, 
were watered solely from Tebeldi trees. 
Two methods were used, one being the 

ordinary native way of sending a 





| hore i ‘ 
‘ . eX oy the 





man up the trees to get the water 
out by leather buckets and pass 
it down a rope. This was found to 
be too slow, and was supplement- 
ed by the system of the “siphon”— 
a log pipe resembling a garden- 
hose being inserted into the waiter 
through the hole, and the flow 
started by means of a pump, which 
Was then removed, the water 
(continuing on its own) was 
poured into canvas baths, which 
were filled one after another. 

It was suggested at first that 
the trees might be tapped like an 
ordinary beer-barrel at home; but 
the natives said this would split 
and ruin the tree, so the idea was 
abandoned. 








be found a remari 
} 1} s the Tebeldi 
“ } . ill the BRoabab” or 
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Watering a large expedition from a natural reservoir inside the Tebeldi 


tree of the Sudan 


However, the Tebeldi tree is not 
used for water storage only, as 


(Continued on page 272) 
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Inventions New and Interesting 
| 
I 
A Department Devoted to Pioneer Work in the Arts | 
ae 
constructed. It is finished to match the window cas — 
ing, of which it becomes virtually a part by means of 
a few screws. All in all, the shade can be installed 
in any window with a minimum of work, and when 
once in place there are no unsightly chains or cords 
to mar the view. 
Machine That Takes the Place of the Newsdealer 
HILE the idea of a coin-operated newspaper ven 
dor is by no means new, it is only within the 
recent past that its application has been extended in 
some parts of this country. When the drafting of 
our young men was in full swing along about the 
summer of last year, the newspaper vending machines 
began to appear in several cities, because of the scarcity 
of newsboys: but now that the boys have returned to 
their old task, it is a much mooted question whether 
the machines will continue to gain in popularity. 
bor wht, Ledger Photo Service 
By merely pressing the plunger, this little machine To buy a paper, insert two pennies in the machine 
can be used for the finest embroidery work — and pull a lever 
: Telephone That Registers Calls in One’s Absence 
Embroidery Machine That Fits Into the Handbag THEN you call friends in the next town wi! 
YMBROIDERY is fast becoming a machine-made VW“ tention of asking them ove il 
4 product. In fact, within recent years there has nake any tremendous difference whether th : 
heen a steady growth in the use of large embroidery to receive your ring or not. If they ar 
mms which turn out hundreds of pieces of embroidery nvitation, and if they are not they ¢ 
ohne time. It has remained for a New York in the end of it. But when you m 
ventor, however, to introduce a hand-operated em ess Call and Central reports “The ‘ \ 
roidery machine which is sufficiently compact to be s something else, 
carried in the ordinary handbag. Now it frequently happens that a 
The little embroidery machine, which is illustrated called during his temporary abs 
in the accompanying view, is operated by pushing a of an employee whose duty it is t 
plunger wherever a stitch is to be made. Its operation phone. If there is no response the 
is so simple that it can be undertaken by a child, yet to the necessity of repeated) 
the results are excellent; indeed, the beautiful raised wanted, or of abandoning the effort e 
mbroidery produced with this machine is comparable ° munication. The unreasonable demand tha 
with that produced by the tedious, stitch-by-stitch, ator attend to this keeping of ‘ 
hand-made embroidery. The little machine weighs meets the fate which it so vie BP : 
about five ounces, and is eight inches high. It can be and professional men may be subjected to a 
ised anywhere, because of its extreme portability. ‘he telegraphic attachment which records telephone loss by this procedure, as patrons w! iit 
calls that come in when there is no one to answer will call another party rather than s 
A Window Shade That Stays Put cle lay. The telephone System aiso suits I 
MONG the seemingly simple things to invent ts Brietly, the automatic newsdealer is a coin-operated loss by reason of the time and ser i f 
A the window shade. Thousands of different kinds machine which takes a supply of newspapers and de kept busy In repeated calls and answers by) ( 
of shades have been invented, yet there are but few livers them one by one, when a coin is inserted and a operator, and the resultant loss of uss * 
of them which really possess distinct merit. Far from lever moved a short distance. A glass window permits In the effort to meet this situa pec 
being a simple problem, the ideal shade calls for much the passer-by to read some of the headlines and to ventions have been put forward . ae 
study and the exercise of no mean degree of inge- note what edition is being offered at the moment. The sign of notifying the intended ( 
huity, the shade depicted in the accompanying illus- greatest application of the automatic newsdealer at that someone wants to talk with I 
trations, for instance, being the result of several years’ present seems to be in remote residential sections simply take the form of a blank 
work on the part of New York inventors. where stores are few and far apart, but where the swered ring of the ‘phone sets in a , 
The shade shown is designed to meet the desire delivery wagons of the newspapers can call and fill hangs out some kind of a signal 
and need for a distinct, artistic, and practical means the machines from time to time, tention of the person called Me ul : 
of window covering. It pos- that such 
sesses features of an attrac- as SOMMeDO 7 
tive and unique nature. To be is then at f 
specific, the shade can be ad- rigs tanig : 
justed to cover any part ‘of the call - 
the window and any propor- system has fa 
tion of the total area. When According >» ei 
hot in use the shade can be den occ ny rt i 
pulled to the top of the win- a combinath ’ 
dow sash, where it is out of era , 
sight. Being properly coun- whi 
terbalanced by two small answer 
Weights, the shade stays put His 
in any position. the ~ " 
The material used for the Rte _— 
shade proper is a special fiber, must he 
carefully pressed into a "ene 
pleated arrangement. This aol — . 
material presents an ideal , 4 
medium for the diffusion of nog —o 
sunlight passing through it. . - 
The guiding frame, in which : 
the shade operates, is neat, , —ormene , I 
unobtrusive, and  durably Novel type of window shade that can be adjusted for any position and any proportion of the total area ( di ge 
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rT These products are 
built and trade-marked 
q by Blaw-Knox Company 


STEEL FORMS for all kinds of concrete 
work—sewers, tunnels, aqueducts, 
dams, culverts, bridges, retaining 
walls, factory buildings and ware- 
houses, columns, floors, foundations, 
manholes, subways, reservoirs, piers, 
roads, sidewalks, etc. 

CLAMSHELL BUCKETS and Automatic 
Cableway Plants for digging and re- 
handling earth, sand, gravel, coal, ore, 
limestone, tin, scrap, slag, cinders, 
fertilizers, rock products, etc. 

FABRICATED STEEL—mill buildings, 
manufacturing plants, bridges, crane 
runways, trusses, etc. 


PLATE WORK— Riveted and Welded 
steel plate products of every descrip- 
tion; annealing boxes; kettles; ladles; 
pans; penstocks; etc. 

“KNOX” PATENTED WATER -COOLED 
Doors, Door Frames, Ports, Bulk- 
heads, Front and Back Wall Coolers, 
Reversing Valves, etc., for Open 
Hearth, Glass and Copper Regen- 
erative Furnaces; water-cooled 
standings, shields and boshes for 
Sheet and Pair Mills. 

TOWERS for supporting high -tension 
transmission lines. 
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—and it will be accomplished 


O positively accomplish the purpose for 
which each product is designed—that is 
the corner-stone of the Blaw-Knox business. 


To that end an unequaled service organiza- 
tion has been brought together. 


Such words as “service”, “best”, and other 
superlatives have been used so loosely, that 
there is often a vast difference between what 
is promised and that which is delivered. 


Blaw-Knox Company has been giving its 
distinctive type of service for years, and 
rests its case with those whom it serves. 


Blaw-Knox Company does not believe in 
just doing business the easiest way. It does 
more than take orders and make deliveries. 


Men who built the Panama Canal, the New 
York Aqueduct, the Los Angeles high-tension 
lines, the New York subways and harnessed 
the power of the Mississippi River; men who 
are producing the steel of the world; contrac- 
tors and engineers who have built thousands 
of concrete structures from sewers to sub- 
ways, from sidewalks to skyscrapers; men 
who have excavated or mechanically rehan- 
dled loose bulk material of all kinds—these 
men understand Blaw-Knox service. They 
have realized its worth. 































~ 


The Blaw-Knox engineers first in- 
vestigate and determine just what is to 
be accomplished. Then the equipment 
is produced to do that work. And the 
Blaw-Knox trade-mark means to you 
that it will fit the job and do the job, with 
speed and economy. 


The scope of Blaw-Knox service is not 
limited, by time, territory nor expense. It is 
there to call upon at your will, like the poten- 
tial power in an electric light socket. 


You have a peace-of-mind when dealing 
with Blaw-Knox Company which saves your 
energy, time and money. 


When you call in Blaw-Knox engineers, you 
have added a valuable department to your 
organization. 


All Blaw-Knox specifications are the result 
of scientific study. If the manufacturing costs 
of Blaw-Knox products were twice as great, 
they could do their work no better. If they 
cost a cent less they could not do it so well. 
Everything that bears the Blaw-Knox trade- 
mark is built to do a particular job. 


BLAW-KNOX COMPANY, Pittsburgh 
Offices in 
Principal Cities 


Export 
Representation 


Biaw-Knox Company lives up toa code. [he 
products which bear the Blaw-K nox trade-mark 
must do the job for which they are built. This 
principle is never deviated from. There is a 
personal interest takenin every piece of equip- 
ment or material which we provide. And thai 
personal interest never lags. It begins with 
the first inquiry and knows no stopping place 
ALBERT C. LEHMAN, President 














BLAW-KNOX COMPANY 








SCIENTIFIC 


AMERICAN 

















Brief Descriptions of Recently Patented Mechanical and Electrical Devices, Tools, 


Recently Patented Inventions 
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Hardwere and Tools 
. | HMEN' POR RULERS Kk | 
Fourt Ay Birmingham, Ala 
an attachment whereby 


miter or 


juare 


ATTACHMENT APPLIFE! 


bh it comprises a slide 


¢ the ruler to clamp the 





| 
efficient in its 





ie at any desired point, and having means for 
varying the angle of the extension with respect 
o the rule 

INTERNAL WORK OF TUBULAR WELLS 
M.N. Latra, Valentine, Neb One of the most 


nportant features of the invention is to provide 


s pump rod which is almost equalin cross sectional 
area to the bore of the well casing thereby causing | 
1 complete and extremely swift displacement of 
he water and the conveyance of sand particles to 





Another object is to provide a pump rod 


iving an which provides 


improved coupling 
eans for supporting particles of sand as they are 
worked toward the top 


NUT LOCK 
New York, N. Y 
nut lock of that type embodying a washer adapted 
to be keyed to the bold or other threaded member 


S. Tuomas, 259 Madison Ave 


This invention relates to a 


und having portions which are adapted to be 
ipset or bent into contact with the nut to pre 
latter. A more specific | 


vent turning of the 














SECTIONAL VIEW OF A BOLT AND NUT WITH THE 


NUT-LOCKING DEVICE APPLIED 


object is the provision of a washer made of two 
pieces, one Of hard metal and the other of soft 
metal, whereby the soft metal section can be | 
bent to engage the sides of the nut while the hard 
netal is keyed to the bolt or threaded member 
ADJUSTABLE WRENCH Ww. L 
Walla Walla, Wash. The 


ention relates particularly to a ench having 


QUICK 


BESS0LO Box 583 


razing jaws one of which is movable with 
psect to the other, the invention nw particu 
irly relating to the connection between the parts 


wrought about by their particular construction 


} relation whereby the movable jaw may he 


STOVE.—J. Jacucis, address Willis E. Roe, 
213 Calumet Bldg., East Chicago, Ill. The in- 
vention relates particularly to what are known 
has for an object to 


‘ 


as stoves or ranges, and 

Lt 
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SIDE VIEW OF A STOVE EMBODYING THE INVENTION 




















provide means whereby the fuel may be inserted 
from the end of the stove if desired, a 
being provided at the end arranged with means 
for preventing the clogging of the grate ad- 
jacent the door. 

WATER HEATER FOR OIL STOVES.—A. 
E. McCasr, 1402 Corprew Ave., Norfolk, Va. 
The invention relates particularly to water heat- 
ing attachments, the object being the provision 


door 


| of a water heating casing construction in such 


manner as to obtain maximum results in water 
heating, and capable of substitution for the usual 
burner casing as at present used upon the burners 
of oil stoves. 

HUMIDIFYING DEVICE.—V. A. Larson, 
5943 Calumet Ave., Chicago, Ill. This inven- 
tion has for its object to provide a device of the 


character adapted for use 


especially 


specified 





| 











kly positioned without the necessity of 


ts and other more or less compli ated 


BOL W. Hackett, 324 10th St., Port 





land. Ore This invention relates particularly 

1 bolt having a locking means in place of th 

ul nut, the object being the provision of an 

srrangement which will do away with nuts. as 

as the time and trouble essential to their 

ning, and a further object is to provide a 

pl ura nent which will be proof against 
wcidental d lacemen 


Heating and Lighting 
VACUUM-BONNET JI.uH 
1s Ave Mt. Vernon, N. Y 


lates to heating appliances and has for its object 


Borp, 142 So 
The invention re 


provision of a removable bonnet or cap for 


valve formed with a spring seated 


which will 


radiator 


become unseated for re 


structure 


leasing air when the steam pressure brings the 





VIEW OF A RADIATOR AIK VALVE WITH INVEN- 


TION APPLIED 
air under but it will automatically 


reseat itself, when the steam pressure has been 


pressure, 


reduced to a certain extent 

HEATER.—J L. Zacury, 210 
Atlanta, Ga. This invention has 
for its object to provide a heater of the instan 


WATER 
Spring 5sSt., 
taneous type, wherein a casing for water is pro- 
ided 


spirally 


having a central flue within 

red a pipe for supplying water, the 
pipe commun ing with the casing near the top 
thereof and the casing having a burner at the 
bottom of the flue for heating the water as it 


flows throvgh the coil 


which is | 








Fr THE DEVICE 


r 

Z 

- 
z 


with radiators of steam and hot water heating 
plants, for humidifying the air heated by the 
radiator, wherein the device may be easily placed 
and removed, and which will thoroughly moisten 


the heated air rising from the radiator. 


Machines and Mechanical Devices 
| COUPON COUNTING MACHINE B. M 
| SNAPP, Cleveland, Ohio. The invention relates 
|} to a machine for counting coupons, tickets and 
the like in strip form, the general object of th: 
invention is the construction and operation of 
machines of this character so as to be capable of 
counting aid adapted to auto 
matically start and stop by the insertion of the 
ticket or coupon srip and tae discharge thereof 
METHOD AND MACHINE FOR PEELING 
TOMATOES.—C. Krrtino, care Tamahai & Co., 
Ogden, Utah (Box 418 The invention relates 
to a method of peeling tomatoes or other vega- 
tables or fruit of similar form and having a ski: 
ff a nature to be readily loosened by scalding, 
the machine aiso provides for dividing the skin 
of each tomato into sections while on the fruit, 
and by subsequent steps of scalding and the 
removal of the skin sections, washing, cooling 
after scalding, topping, coring, and conveying the 
tomatoes to the point where the operations are to 


at a high speed 





be performed 

Prime Movers and Their Accessories 

MIXER.—J. H. Denner, 154 National Ave., 
Detroit, Mich. The invention relates to mixers 
for internal combustion engines, the object is to 
provide a device adapted to be arranged between 
the carbureter and the engine in the intake mani- 
fold to thoroughly break up and revaporize the 
charge drawn toward the engine from the car- 
bureter and to insure the more perfect combustion 
and increased power with the same amount of 
fuel 

FUEL VAPORIZER.—B. J. Pye and H. 
Raspes, 112 Market St., San Francisco, Cal. 
The object of the invention is to provide a device 


especially adapted for use with internal combus- | 
The device consists of a heater and | 


tion engines 
volatilizer adapted to be arranged between the 
| carbureter and the intake manifold and compris- 
ing a suitable support having an opening for 








Farm Implements, Etc. 


| grate for use in 
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registering with the opening of the manifold, an 
electrical heater on the support, and a rotatable 
element carried by the support and adapted to 
be rotated by the passage of the fuel. 
Railways and Their Accessories 


RAILROAD TIE.—J. O. Davis, 831 E. Moses 
St., Cushing, Okla. The invention relates par- 
ticularly to composite ties the object being the 
provision of a tie formed of structural steel and 
concrete sO arranged as to provide for the ready 
introduction of the plastic material in connection 
with the metal, without the necessity of forms, 
molds, and the like. A further object is the 
provision of a tie, the parts of which are so ar- 


| ranged as to provide for the reception and ready 


securing of cushion blocks upon the rail seats. 

LOCOMOTIVE GRATE.—W. F. Hawn, 767 
Penn St., Meadville, Pa. This invention relates 
generally to furnace grates, and particularly to 
shaking grates, the object being the provision of a 
connection with locomotives 
which will permit the fire box to be perfectly 
cleaned, in much less time and with greatly 
reduced labor as compared to the present possi- 
bilities whereby to effect a decided saving of time, 
coal and water. 

Pertaining to Vehicles 

TRACTOR ATTACHMENT.—M. L. Apams, 
910 Stewart St., Seattle, Wash. The invention 
relates more particularly to a tractor attachment 
for an automobile. An object is to provide an 
attachment adapted to be mounted upon the 
rear or drive axle in place of the usual wheel, 
the mounting being such as to permit a certain 
degree of oscillation of the tractor attachment 
of the axle to overcome unevenness in the ground 


| over which the automobile is moving. 


RADIATOR PROTECTOR.—A. L. Mapson, 
Granada, Minn. The object of the invention is 
to provide a device which may be easily and 
quickly applied to.the radiator of an automobile 
and having movable protecting shutters capable 
of being opened or closed from the driver's seat, 


| wherein means is provided for taking up the wear 
| on the trunnions of the shutters, so that there will 


be no loose movements in the working parts 
DEMOUNTABLE RIM.—J. N. Foster, care 
Goldstein & Miller, El Paso, Texas. The inven- 
tion relates to demountable rims for vehicle 
wheels, it has for its object to provide a rim which 
may be locked to the rim or unlocked therefrom 


with a single operation Means are provided for 





A WHEEL WITH INVENTION AP- 
PLIED 
locking the rim from lateral movement, and 
means for controlling the locking, the means 
comprising levers pivoted to the felly and having 
cam heads for engaging the demountable rim the 
moving means for the levers comprising a cam 
ring mounted to rotate on the wheel. 
Designs 
DESIGN FOR A FLOWER HOLDER.—G. 
E. M. Srumprp and K. KamMann, 761 Fifth Ave., 
New York. 
DESIGN FOR A BOTTLE.—O. O. R. Scuwt- 
| perzky, Hasbrouck Heights, N. J. 


A SIDE VIEW OF 





We wish to call attention to the fact that we 
are in a position to render competent services in 
every branch of patent or trade-mark work. Our 
staff is composed of mechanical, electrical and 
| chemical experts, thoroughly trained to prepare 
and prosecute all patent applications, irrespective 
of the complex nature of the subject-matter in- 
volved, or of the specialized, technical or scien- 
tific knowledge required therefor. 

We also have associates throughout the world, 
who assist in the prosecution of patent and trade- 
mark applications filed in all countries foreign to 
the United States. 

MUNN & CO., Patent Attorneys 
233 Broadway, New York, N. Y. 
Branch Offices: 625 F Street, Washington, D. ©. 
801 Tower Bldg, Chicago, ILL 
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on Firestone Tires 


FIRESTONE Truck 
Tires, Giant Cords and 
Demountable Rims have 
brought to trucks the time 
saving and upkeep saving 
that make “Ship by 
Truck’’ possible. 


When buying tires, 
whether for truck or pas- 
senger car, take your lead 
from the men who make 
a business of buying tires 
—the truck manufacturer, 
the truck dealer and the 
truck Operator. 


Equip all around with 
F irestones. 


TAis is the 
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There are I9 Makes 
of Truck Tires- 


Yet—over half the truck tonnage 
of America is carried 
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Just total in dollars and 
cents what you have spent 
this year for pencils, old style pens 
and ink Do not forget to figure for pencils, 
the portion wasted in sharpening, and for ink 


Three tvpes:« 
Regular, 
Safety and 
the amount lost in evaporation Self-Filling 
To be conservative, allow at least half in each case. Sold by 
Compare thie unnecessary extravagance with the economy Best 
and vastly greater efficiency of Dealers 


Watermatis {deal Fountain Pen 
Sold at $2.50 and up 


Thousaods of Waterman's Ideal Fountain Pens have records of ove 
twenty years of continuous unfailing service. 

They waste nothing They are always ready 
They make permanent records They are unequalled in convenience 
Indispensable for bookkeepers, authors, doctors, lawyers, salesmen, 
students, stenographers and social correspondence. 

Use Waterman's Ideal Ink 
Best for Fountain Pens and general use as well 


Waterman Company, 191 Broadway, New York 
CHICAGO SAN FRANCISCO 


L. E 


BOSTON 
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HI A} \ { ing that tends to detract ws 
a from thatjealously guarded = =—_reaZars 


Drop-Forgings 
ae vs. 
We Castings 
J HEN a manufactur- 


\ er builds up a repu- 


tation for his product 
through long years of hard, ras 


fh 


prestige can be tolerated 
for an instant. Ifa part in 
the product of such a manufacturer proves defective, he is 
not satisfied with mere replacement; the future must be 
considered and assurance againstfurthertrouble provided. 

Perhaps a casting has given way, resulting in a bad 
accident —an accident which never would have occurred 
had the part that failed been a drop-forging with its 
wonderful toughness and high tensile strength. 

Dependable forgings may cost more than unreliable 
castings, but if additional expense is involved in their 
use it is never a serious factor in the consideration of 
the manufacturer, determined to make only the best. 

And if forgings are to be used, Williams’ Superior 
Drop-Forgings with a record of nearly half a century of 
dependable performance, offer assured _ reliability. 
[inquiries solicited 


jJ. H. WILLIAMS @ CO. 
“The Drop-Forging People”’ 


Western Office and ar Cs General Offices: 
8 So. Clinton Street 28 Richards Street 
Chicago, Hlinois I klvn, New York 













































Rolling Stock of 1919 , 
(Continued from page 251) 

change with variations in 

the locomotive. 


the slope of 
This point is about 16 
inches ahead of the combustion chamber 
tube sheet. 

In addition to the 
fire may be 


usual blower, the 

When the 
| standing by means of a smoke lifter, 
| sisting of a steam pipe, visible in the il- 
| lustration. This pipe leads to a hollow 
| Dead around the top of the smokestack. 
In the twenty 





urged engine is 


col. 


head are quarter-inch 


drilled holes. Steam from these holes 
will cause the smoke to rise from the 
stuck without overstimulating the draft 


through the flues. The smokestack is of 
unusual size, the diameter being no less 
inches. As the height of 
the stack could not be 


than 3 feet 2 
increased to get 
the proper ratio between stack diameter 
and length, the outer shell is cast in four 
separate passages with extensions contin- 
ued down to the center line of the boiler. 
These immediately 
nozzles—a nozzle for 
each cylinder, and thus the great volume 
of exhaust steam from the four cylinders 
has a exit, thereby reducing back 
pressure and increasing the efficiency of 
the engine. 


extensions are 
the four 


over 
exhaust 


free 


Other refinements of design in this lo 
found in the axles, crank 
| pins and piston rods, which are of hollow 


| eToss-secrtion 


comotive are 





: and the main and side rods 

I-section with thin 
secure the lightest 
weight for maximum stresses, 
| The tender has a water capacity of 
| 13,000 gallons and carries 14 tons of coal. 
The total wheel the engine and 
tender measures 97 feet 354 inches 

A report of the performance of this re 

markable lo®motive will be awaited with 
interest. 


are of deep 
This is to 


webs. 


possible 


base of 


Turning now to the three examples of 


all-steel express and coal cars shown in 
figures, we find 


the accompanying new 


types just built by the Pennsylvania 
| Railroad. The express car has a re 
markably neat appearance and was de 


signed principally to take care of the 
| traffic handled at present on the Pennsyl- 
| Vania in 50-ton steel box cars of the X25 
type and at the same time be suitable 
for baggage, express, mail-storage or par- 
shipments in regular passenger 
service. The car has the general outside 
appearance of the N25 minus the 
running board, ladders and vertical brake 
masts; but with four side and two end 


doors of the standard baggage car design. 


cels post 


class 


The coal cars are some of the largest 
in the world and are of a new design just 
completed at the Pennsytvania’s Steel 
Car plant. One of the giant structures, 
No. 306,001 is of the gondola type with 
drop doors. It weighs 74,600 pounds and 
a capacity of 220,000 pounds or 110 

The other car is known as Class 
H26 and is numbered 173,001. It weighs 
83,600 pounds with a capacity of 210,000 
pounds or 105 tons. Both are carried on 
6-wheel trucks of special design to sup- 
weights. 

In conclusion it 
a few experimental coal cars of similar 
design and capacity were built for the 
Virginian Railway in 1917, 


; has 


Tons, 


port these great 


may be recalled that 


The Romance of Invention—II 
(Continued from page 252) 
from the source, through the condenser, 
the film and the projection lens, to the 
screen, must be cut off and turned on as 
often as the film moves forward, otherwise 
our eyes would see not only the station- 
ary picture which, combined, makes what 
picture in motion, but 
would also see the image of the film mov- 
ing from bottom of the screen upwards. 
ro accomplish this cutting off and turning 
on of light there is a rotary shutter—a 
disk with slots init. Now, the larger these 


appears to be a 
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“Where's 

My Pencil?” 
OW many times have you 
asked that question? Yet 
have you ever really found your 
pencil? One that feels friendly 
to your hand—that eases and 

quickens your work. 
You can find this pencil. Our unusual 
little booklet “Finding Your Pencil” 
will tell you how. It contains personal 


information about how to lighten your 
work by using the correct 


DIXON'S 
ELDorRADO 
the master drawing pencil” 


Booklet No. 121-J 


Send 15c for full length samples worth 
double che money, telling us what work 


youdoand fadein AD 
your deal- LEADS 
er’s name, or preference = = 


p men. Dept.121-J, Jersey City, N. J. 
Canadian Distributors 
A. R. MacDougall & Co., Ltd., Toronto 
There is a Dixon-quality Pencil, Crayon 
and Eraser for every purpose 


Write for it today. 























insure maximum safety and minimum cost 
in safeguarding electrical circuits against 
the fire and accident hazards of overloads 
and short circuits. An inexpensive “Drop 
Out” Renewal Link resteresa blown Econ- 
omy Fuse to its original efficiency. T 
Economy is a pioneer renewable fuse. As 
compared with the use of one-time fuses, it 
cuts annual fuse maintenance costs approx- 
imately 80 per cent. 


ECONOMY FUSE & MFG. CO. 
Kiutie and Orleans Sis. CHICAGO, U. & A 
Sole manufacturers of ‘* ARK LES the Non-Re- 

wable Fuse with the 100 % Guaranteec Indicator. 


Economy Fuses are also made in Canada at Montieal 











« 
Monarch Lathes 


Quantity production 
of a high class ma- 
chine tool has made 
possible the low price of 

ONARCH Lathes. 

Made up to 30 in. swing. 
Every one guaranteed to 
give satisfaction to the pur- 
chaser. There is a Monarch 
lathe to meet your needs, 
Write for a catalog. 


The Monarch Machine Tool Co. 





slots, and the less the metal between 





(Continued on page 268) 


America's Larrest Lathe Builders 


103 Oak Street Sidney, Ohio 
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AN I) The A A Information to Protect You in 
i < 4 ” Buying a Watch 


: — £ HE escapement is the heart of a watch. Just as 

| | aN se heart pumps or pulsates the blood through the 

PF human body to maintain life and energy, so the 

KORE: (GN escapement controls the power generated by the mainspring 

BU pulsating 18,000 beats per hour—and this pulse beat is recorded 
on the dial by the hands. 


and transfers it into elements of time. 
1, : a j y ri 
vy . —_— 
Pf The (Ae \ - : 
The escapement consists of the escape wheel, two pallet stones set in the 
pallet, and a fork, a roller and a roller jewel. The purpose of the pallet and 


two pallet stones is to stop and release the escape wheel at the end of the 
train, at equal time intervals of about one-fifth of a second. 


The Waltham watch escapement controls the power transmitted 
from the mainspring through the train wheels to the balance 
wheel, which, in turn, divides the motion into intervals of time, 





Pendant 
and Bow 
Patented . . - = ° 
The Waltham escape wheel has exclusive features. For instance, the most 
important part of the escape wheel is the impulse surface. In the Waltham 
watch this impulse surface is trued by a diamond-cutting tool, which not 
only cuts it to absolute exactness, but gives it the high polish required by 
the Waltham standard of quality at the same time. 


In the foreign-built watch the impulse surface of the escape whee is 





Bay polished with a compound by hand, which invariably charges the surface 
Waltham, with cutting pigments that practically defeat the vital reason for polishing, 
use. and is, therefore, detrimental to the component mechanism. 
Waltham Colonial A a - : 
Extremely thin at no sacrifice of accuracy This is one of the most important and one of the many reasons why you 
Maximus movement 21 jewels should insist that your watch be a Waltham. 
Riverside movement 19 jewels 
$150 to $275 or more This story is continued in a beautiful booklet in which you will find a liberal watch education. Sent free upon request. 
depending upon the case 


WALTHAM 


THE WORLD'S WATCH OVER TIME 
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an “ever aay" pencil, 
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Venus Pocket 
Pencil No. 839 


fit veet pocket or 
shopping bag; ever pointes 
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productive writers prefer 
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the pencils that make their 
effort—that 
are uniform and dependable 
circumstances ; 
that’s why Venus Pencils 
used 
*ncils in the world. 


Made to fit every marking 
» 9H hardest 


medium 


Plain ends, per dozen $1.00 
1.20 
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The Romance of Invention—ll 


Continued from page 26¢ 

hem, obviously, the more light gets to 

he screen But the relation of “time 
| op n” to “time closed” is dictated entire- 
lly by the time which the film is station- 
lary The longer units of time the film 
| remains still and the less the units of 
| time the film moves in the teeth of the 
| intermittent motion, the more light can 
be thrown through and the brighter and 
better the picture But on the contrary, 
the shorter the time the film is station 

iry, and the longer the time of exposure, 
the more smoothly cun the intermittent 
motion be made to run. Those mechan- 
isms which provide the longest expos- 
} ure and the quickest jerk to the film wear 
pout faster than those which split the 
time available up more evenly. Hence 
the better the machine the faster it wears 
out. 

Phe moving picture industry is the only 
one in the world which has a world-wide 
| standard Picture film will fit, be it in 
| Honk Kong or Iceland, the Fiji Islands 
or New York. And it is the only unl- 
versal language; pictures made in France 


are understood here—unless they require 


too many conversational panels—and those 
audiences of Koreans or 
there any other institu- 
which is at once an 
distributer, a means 
a tool of the laboratory ? 


we make delight 
Hindus. And is 
tion in the world 
umusement, a 
of education and 


news 


Now as just a final curiosity, consider 
this: the moving picture has absolutely 
fixed limits at the present moment, be- 


cause of this sixteen per second require- 
ment True, pictures can be “raced 
through” much faster; also special cam- 


eras are made which can take pictures at 
many that pictures which, 
when projected at normal speed, “slow up” 
fast motion so that we can study at leis- 


times speed 





ure the kick of a horse or the twist of 
the wrist of a golf player Sut the lim- 
its are there, if elastic; film cannot be 


| started and stopped, started and stopped 
| beyond a certain without ripping 
ithe film to pieces, and the life and 
| durance of the necessarily tiny intermit 
| tent-motion gear parts also fixed 
| quantities. 

A Dream for the Future 


speed, 


en- 


are 


Hence the search for the continuous- 
motion picture projector—one which will 
feed the strip of motion picture film 


smoothly and evenly, yet project from this 


smoothly moving strip a stationary inm- 


age. Although it was the continuous 
movement which came first (the kineto- 
scope had such a movement) it was the 
intermittent motion which made projec- 
tion possible. And now inventors the 
world over are working to secure a con- 
| tinuous movement which will be as effec- 
tive so far as projection is concerned. 
Such a projection or camera (the two are 


the same in principle but merely reversed 
for 


the speed of making such pictures so that 


use) would at once be able to increase 


in place of the present thousand pictures 


per minute, twenty-five or, perhaps even 


fifty thousand pictures might be made in 
the same time The service this would 
render in the analysis of swift motion is 


article, let 
would 


hardly to be depicted in an 


ne a sentence. The service it 


re the industry in the avoidance of 

wear and tear on the film, the final ban- 

ishmet flicker” and the minimizing 
fire danger (bv using less light and con- 

sequently less heat), not to mention the 

saving worn-out intermittent motions, 
in hardly be estimated. 

Mr. Jenkins has been working on the 
pro lem for some time, In an entirely 
new which involves a completely new 

velopment in optics so revolutionary and 

! that the wonder is it hasn't 
the if before, he hopes to ac- 
complish what many have declared to be | 
| impossible. 
If Mr. Jenkins said this himself one 


might perhaps make mental reservations 


Continued on page 


AMERICAN 


account of the enthusiasm of the in- 
ventor. But this optical apparatus 
is being developed under his supervision 
at the Bureau of Standards and that eru- 
dite and progressive institution does not 
usually spend much time in chasing rain- 


Pon 


nhew 


bows. 

The Screntiric AMERICAN has the prom- 
ise of the story as soon as the device has 
been completed and (preliminary 
and experimental tests have already been 


tested 


made), 

Meanwhile, the industry, in spite of its 
mechanical and chemical limits, continues 
to grow with speed and effectiveness. It 
is making a place for itself in all sorts 


of schools, teaching things that cannot 
be taught otherwise; surgery, for in- | 
stance It is being used to expand the | 
capacity of the individual teacher. An 


instructor in mechanical drawing can act- 
ually demonstrate to only as many as 
can crowd around table and small 
instruments; with a moving picture dem- 
he can just as easily teach a 
class of a thousand or more. Its services 
in the teaching of geography, history, cur- 
rent events and science in primary schools 
need no mention here. It 
for posterity not only the likenesses but 
the actions of the great men of our time. 
It puts in the archives of governments 
which otherwise would 
remembered as fables. What it will mean 
to the historian of the war just passed, 
when that war is written in the perspec- 
tive of fifty years from now, can only be 
guessed. It is the amusement of millions 
and the pleasure of the world. 

And it sprung from a small wheel, a 
slot, and the idea that the film must start 
and start and and the first 
practical machine to accomplish it made 
a lot of people rich, but not the inventor. 
But—“I should worry,” Mr. Jen- 
kins. “Wait till the continuous motion 
machine is completed. I won't sell that 
patent for any $5,700.” 


his 


oustration 


is preserving 


events soon be 


stop, stop; 


says 


New Worlds to Conquer 
(Continued from page 254) 

kilned to a temperature 400 
degrees in eXcess of the highest 
pouring point of the metal which is to be 
molded in it. This finishes the mold, 
which is now ready for use. Metal shrink- 
ages have been taken care of in a surpris- 
ing way; but in many patterns sand cores 
must so far be used to meet concentric 
shrinkages, in many others permanent 
copes are used with sand drags, while in 
a few the new material has not 
been employed successfully. Nevertheless, 
when we are told that more than a thou- 


next 


cases 


| Scientific American 


sand castings have been made in the more | 


difficult metals from a single mold, and 
that this showing is by no means an ex- 
ceptional we must realize that we 
are in the presence of a thing of promise. 

When fused by oxyacetylene heat or 
electric are and roughly molded in open 
molybdenum forms, the asbestos has been 
fashioned into cutting points of high effi- 


one, 


ciency. 
an excellent polishing medium for woods 
and has been used for 
teeth. It mixes well with 
hand detergent; it 
order; it 
results on 


metals, even 
the 


soap as a 


short 


and 
cleaning 
used 


has been 


windows. As 


dishes in 
with excellent 
a polish for 
anticipated 

amphibole mixed with special binders of 
stood up very well 


jewelry a keen demand is 


Plastic pipe-coverings of the 
forms have 
There seems to be no particular reason 


various 


why asbestos should have been considered 


of main value as a woven fabric. <Ap- 
parently the fact that it could with such 
conspicuous ease and success be made 


into a fire-proof woven goods has blinded 
us to other possibilities inherent in its use. 


Our Technical Achievements in the 
Great War—VII 


(Continued from page 256) 


lished when we declared war on so large 
a scale as that of smokeless powder, but 
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| Chicago, Illinois. 


The finely ground material makes | 


cleans { 
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LEGAL NOTICE 
lk YOU HAVE AN INVENTION 
which you wish to patent you can 
write fully and freely to Munn & 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and-a description of the 

device, explaining its operation. 
All communications are strictly con- = 
fidential. Our vast practice, extend. = 
ing over a period of seventy years, = 
enables us in many cases to advise 
in regard to patentability without = 
any expense to the client. Our Hand- = 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, etc., in regard to Patents, = 
Trade Marks, Foreign Patents, etc. 
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= contains Patent Office Notes. ecisions of = 
interest to inventors— and particulars of re- z 
cently patented inventions. = 
MUNN & CO.,, or esiinit © 
626 Woolworth Bidg 625 F Street, = 
NEW YORK and WASHINGTON, D.c. = 

801 Tower Bidg., CHICAGO, ILL. 





Annual Subscription Rates 
Scientific American Publications 


Scientific American (established 1845) one year $5.00 
Scientific American Supplement (established 
ce Eg RE ae ¥ 
Postage prepaid in United States and possessions. 
Mexico, Cuba and Panama 


Foreign Postage 
Scientific American $1.50 per year additional. 
Supplement $1.00 per year ad- 
ditional 
Canadian Postage 
Scientific American 75c per year additional. 
Scientific American Supplement 50c per year addi- 
tional. 

The combined subscription rates and rates to foreign 
countries, including Canada, wi!l be furnished 
upon application 
Remit by postal or express money order, bank 
draft or check 


Classified Advertisements 


Advertising in this column is $1.00 a line. No 
less than four nor more than 12 lines accepted. 
Count seven words to the line. All orders must be 
accompanied by a remittance. 


HELP WANTED 
DRAFTSMEN—Two first-class machine designers, 
Four first-class tool designers. Must be A No. 1 men 
with experience. Attractive proposition for the right 
men. Inquire Employment Bureau, New Departure 
Mfg. Co., Bristol, Conn. 


HELP WANTED $ 
WANTED: Precision mechanic for work on chem- 
ical, physical and electrical apparatus in industrial lal- 
oratory. Good prospects for man with broad ex perience 
in this work, who combines accuracy, speed and skiil. 
Box 101 Scientific American, 
” WANTED 
THE exclusive manufacturing rights of some ma 
chine, device, or article in the metal line—patented or 
otherwise, by one of the most completely equipped 
manufacturing plants in Indiana. Address: W. M. F.- 
P. O. Box No, 263, Bedford, lndiana. 


BUSINESS OPPORTUNITIES 

SUBSTANTIAL Manufacturing Corporation wants 
capable men to establish branch and manage salesmeu. 
$300 to $1500 necessary. Will allow expenses to Baltl- 
more as explained. Address, Treasurer, 416 N. Howard 
St., Baltimore Md. 

NOVELTIES WANTED 

WANTED novelties suitable for advertising or ideas 
for novelties. Good price for rightitem. Will advanee 
money to procure patent if we accept ideas. Arkay 
Manufacturing Company, 2354 Cottage Grove Avenue 











FOR SALE 
invention of merit Will sell outright oF 
Will send specifications on request. A@é 
Webster City, lowa. 


A TOY 
take royalty. 
dress, Lawrence Glenn 


CORRESPONDENCE COURSES 
NORMAL, High School, Business, Civil Service, 
Drawing, Engineering, Auto, Salesmanship, and Law 
Courses thoroughly taught by mail. For “Free Tuition 
Piku” apply Carnegie College, Rogers, Ohio. 












INSY DE TYRES Inner Armor 
for Auto Tires. Doubl+ mileare, prevent blow 
} outs and punctures. Easily applied in any tire. 
[4 Thousands sold, Details free Agents wanted, 
a Amer.Accessories Co.,Dept. 8 Cincinna 
————_. - 


SOLVINE BOILER PRESERVER 


boiler seale 



















Warranted, without reserve, to remove 
prevent pitting and scale formation 
Pamphiet on request. Money back guarantee. 


SOLVINE MFG. co. Jersey City, N. J. 
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REMINDER 


At All 
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Not canned ignition-but real 


fresh juice right from the magneto 


Splitdorf Magnetos are not cans of current that depend upon a com- 
plicated system of battery, generation and control for their efficiency — 


Their strength is not fixed by a source beyond their control— 


Their volume is not measured by four walls, or by temperature, 
or by chemical reaction— 


They will not burn out through overloading— 


They are self-contained, independent, highly efficient sources of 
current, whose only function is to fire your engine—and whose only 
master is the engine that drives them. 


They create a stronger spark at starting speeds than any other system 
at full engine speed, and the strength of the spark increases with the 
speed of the engine. This is not true of any other ignition system. 


ITDORF 
\) 












Electrical Co, Newark,N.J. 


<RADE one 
PLITDORF > 
Sumter Division, 1466 Michigan Ave. Chicado 


Manufacturers of AERO, DIXIE and SUMTER Magnetos, Oscillating Ma¢netos and Impulse Starters 
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What Does 


Your Tool 
Money Buy? 


You cannot get more out 
of a tool than the maker 
puts into it. There is a 
limit of utility, beyond 


which it 


cannot pass, 
even in the most skill- 
ful hands. When you 


supply your men with 


Tools 


your money buys some- 
thing more than a few 
ounces of metal. It buys 
the accumulated knowl- 
edge of years of experi- 
ence, the scientific accur- 
acy of design and the 
effort 


—_— 
an ideal of service. 


reach 


honest to 


com WAIL puts 





J ingens of Steel 


\SK YOUR DEALER 
HOW YOU THE NO 


TO 


1950 


SMITH & HEMENWAY 
COMPANY, INC. 


266 Broadway, New York, N. Y. 


‘Red Devil” ice the Mechanic's 
guide to known quality in Pliers, Buffalo 


Elec- 


Saw Frames and 


Expert 
Haven's Clamps, Climbers, 
trician’s Bits, Hack 
Blades, Chain Drills and other hand tools, 
all of the class with “RED DEVIL” Glass 
Cutters, the biggest sellers in the world. 


Grips, 

















SCIENTIFIC 


‘Our Technical Achievements in the 


Great War—VIlI 


(Continued from page 268) 
our output at the close of the war was 
ver 40 per cent larger than Great 
Britain and nearly double that of France, 


Toxic or “Poison” Gases 


When we entered the war we had prac. 
tically no experience in manufacturing 
toxic gases and no facilities that could 

| readily be converted to such use. At the 
armistice we could produce more gas than | 
France, England or Germany. The Gov- 
ernment found it necessary to build its 


} tion in 


of April 5, 


own plants and to finance certain private 


firms. The majority of these plants were 
built at Edgewood Arsenal, on the Amer- 
ican Proving Ground, Maryland. The} 


accompanying diagram shows the produc- 
month. 

A full description of this remarkable en- 
given in the ScrenTiric 
March 29, 1919, to which 


reader is referred for full particulars. 


short tons each 


terprise Was 
AMERICAN of 


the 


For other details than those above given 
of our great effort in artillery reference 


is made to articles published in our issue 


1919. 


Tractors and Tanks 


When we entered the war no suitable 


designs existed for medium, heavy artil- 
lery tractors; but new 5-ton and 10-ton 
types were perfected in this country and 


| G-ton tanks 
{shown by 
|} we had completed 


1.100 before No- 
larger trac- 
350 more se- 
and British. 

had produced 64 
of production is 
that by March, 1919, 
778. We made use, in 


were shipped 
191s. About 
shipped 


French 


overseas 
vember 1, S00 
tors also were and 
cured from the 


By the armistice we 


and our rate 


the fact 


i tached in 


AMERICAN 


the upper black line, to allow for an ade- 
quate reserve and for the retirement of 
the less satisfactory types of guns. 

So also the lower black line shows, for 
each month, the size of army that could 
have been equipped with the proper num- 
ber of pieces of heavy artillery of cali- 
bers greater than 38 inches. These tables 
call for more heavy artillery for a given 
number of men than the British, French 
or Germans actually used, and much 
more than had ever been thought advisa- 
ble before this war. 


| Salvage by Floating Towers of Con- | 


crete 
(Continued from page 257 


A rope of steel is to be suspended be- | 


tween two powerful tugs, so that it forms | 
a loop between them, dragging on the sea- 
bed. By 


slowly steaming the tugs across | 


the vessel the direction and general po- 


sition of which has previously been deter- 
mined by line soundings, it is hoped that 
it will be possible to hook the steel rope 
under the hull of the wreck. This accom 
plished, the free ends of the rope will be 
supported by buoys and a second rope at- 
the same way. This is to be 
continued until the full number of rupes 
to take the weight of the vessel and its 
eargo have been got underneath it. Care 
will be taken that the weight is distrib- 
uted as evenly as possible between the va- 
rious vessel which has been 
torpedoed is a condition to 
withstand any excessive strains in direc- 
tions not allowed for in the original de- 
signs. When sufficient hawsers have been 
laid in position in this manner, two, or 
in the case of larger ships, four, of the 
salvage towers will be towed up so as 
to be above the wreck to each side. In 
the case of a large vessel, two towards 


ropes, as a 
scarcely in 
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‘oes Bessemer nameplate on an oil en- 
gine is your guarantee of dependable, 
economical power production. The bal- 

anced. weight, * extraordinary strength, 
simplified design and- unique and exclus- 
ive features of the Bessemer Oil Engine 
give you ample assurance that you buy 
the best when you buy the Bessemer. 


WRITE FOR CATALOG 
15 to 180 H. P. 


Bessemer Gas Engine Co. 


14 York St., Grove City, Pa. 


BESSEMER 


OIL ENGINES 





The “BARNES” Positive Feed 


Upright Drills 


10 to 50-inch Swing 


a ’ 
Send for Drill Catalogue 
W. F. & Jno. Barnes Co. Mant 
Established 1872 








the bows and two towards the stern will 
be used. The buoyed up ends of the haw- 
will be taken aboard the salvage 
towers and made fast to the winches. 
Water wil) now be admitted by the sluices 
until the towers sink right to the bottom, 


sers 


their “stepped” shape enabling them to sit 
close under the submerged vessel, and 
their great height ensuring that in many 


| cases their tops will just project above the 


active service of 227 of these tanks sup- 
plied by the French. 

In the matter of heavy 30-ton tanks, the 
work was done on a cooperative plan, 
we furnishing the Liberty motors and the 
driving mechanism and the British the 
armor plate for 1,500 tanks for the 1919 
campaign. For immediate work in France 
this country received 64 heavy tanks 
from the British 

Our Artillery in France 

The most Important single fact about 
our artillery in France is that we always 
had a sufficient supply of light artillery 
for the combat divisions that were ready 
for front-line service This statement 
neans that when divisions went into the 


line without their artillery it was not 
for lack of guns but rather because it 
takes much longer to train artillery troops | 
than it does infantry and so, under the | 
pressure of battle needs in the summer}! 


id fall of 1918, American divisions were 
put into line a number of times, sup- | 
wrted by French and British artillery or 
without artillery. 

The statistics show that in every 100 
days that our combat divisions were in 
line they were supported by their own 
artillery for 75 days, by British artillery 
for 5 days, by French artillery for 1% 

ind were without artillery for 18% 

days out of the 100. Of these 1814 days, 

wever, 18 days were in quiet sectors 

and only one-half of one day in active 
werd tors 

We may summarize by saying that we 
had in France 3,500 guns, of which nearly 
> were made in America, and we used 


line 2,250 guns, of which 


America. 


on the firing 


over 100 were made in 


Guns Needed Compared with Guns Available 
Che situation 
of our army with 
ide by the diagram 
nd the artillery available 
The upper white line 
of army that could 
equipped each month with the pieces of 
light artillery that were actually availa- 
ble. If the supply had been fully availa- 
ble this line would run somewhat above | 


as regards the equipment 
artillery is further 
the men 

month. 
the size 
have been fully 


showing 
each 
shows 


| wholly 


| be seen 


; pedo does not usually 
' ternal 


Where the 
this, it is possible 
may be made for 
submerging these tops. The haw- 
sers will then be drawn tight, and addi- | 
tional lashings provided to preserve rigid- 
ity if necessary. Pumping vessels will | 
then draw alongside and as the water is 
removed the giant floats will regain their 
buoyancy, lifting the wreck with 
Their balance will be maintained by uad- 
justing the admission of water to the cel- 
lular walls as required. Since the “mys 
tery ships” are said to draw only about 
12 feet of water when unladen, it will 
that, even when burdened with 
a fully laden wreck, they will still be 
able to rise very high out of the water. 
So the sunken vessel will be raised to a 
position where it may be patched and ren- 
dered temporarily seaworthy. As a tor 
effect a large ex- 
rent in a ship’s side this will be 
the most general procedure, but where the 
damage is too severe to repair (even 
temporarily) in this way, the whole flo 
tilla may be towed to safety by auxiliary 
tugs. The pointed shape of the “mystery 
ships” renders this more easy. than a 
rectangular design would do. 

It is further suggested that in the event 
of a salvage tower requiring repairs or 
cleaning, it could be canted over suffi- 
ciently by flooding the compartments of 
one side, to enable all minor repairs to 
be done out of water. More serious re- 
pairs are to be carried out by raising the 
damaged tower on two of its sisters. By 
putting them on either side, the tower 
could be raised bodily quite clear of the 
sea. 

Whether these huge structures will meet 
(Continued on page 272) 


depth is too great 
that arrange- 
closing-in and | 


surface. 
even for 
ments 


them. 


POWER BENDERS REE 


“*Wonder’’ Pipe Bending 


) electric 
be 


from . inch to 18 inches, 


wae so inch oP; inches. 


Pipe Bending 
._— Co. 


32 Pearl St., Boston, Mass, U.S.A. 














THE SCHWERDTLE STAMP CO. 
=e STEEL STAMPS LETTERS & FIGURES. 


___ BRIDGEPORT CONN. 


electrical,rope, air 
plane, piano, pipe- 
organ. flat. hoops, 
bale-ties, tacks, 
nails. barbed wire, 
= ‘age re- nine 
ment, §& in » 2 
prings pa 


ting, wire fences. — | posts, trolley-road wires and 
bonds, wire w wing cables, horse-shoes. 


Illustrated > ipeometinen Uses, FREE 


THE BRIDGEPORT CHAIN co 


re Shap 













IBRIDGEPORT, 


CONNECTICUT 


ASBESTOS 











We are miners and shippers of Crude Asbestos in any 
quantity. We produce all grades at our world famous 
BELL ASBESTOS MINES in Canada. We also card 
fibres, spin yarns, weave cloths, and make all sorts of 
Asbestos products. 

For anything you want in Asbestos, turn to 


KEASBEY & MATTISON COMPANY 
DEPT. S-1 


AMBLER, PENNA, U.S. A. 
_ Game of the world's mnane Asbestos Mines 


————$ rr 


NOVELTIES & PATENTED ARTICLES 


MANUFACTURED BY CONTRACT. PUNCAING DIES 
GHT AULDMOBILE STAMPINGS 
E KONIGSLOW STAMP XG & [O0L WORKS, CLEVELAN 


OUTH BEND LATHES 
Established in 1906 Over 21,000 South Kend Lathes in use 
, For the Machine 
and Repair Shop 
LOW IN PRICE 
18 in, te 24 in, swing 
Straight or Gap 
Send for free catalog giv- 
ing prices on entire tine 


South Bend Lathe Works 
421 Madison St., 
Sonth Rend, Ind. 



















Run a Lathe 
A 80 page book 
, [For 10¢ Postpaid 
* | Coin or Stamps 
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Why Stutz Cars Are 
Equipped With 


Harrison Radiators 


By their adoption of the Harri- 
son Radiator, Stutz engineers em- 
body a cooling system of marked 
superiority in a car well worthy 
General of the best the market affords. + ~~ atl 
Sales eo . Factory 
In durability—maximum prac- SS 
~ revel tical cooling surface, ample water New York 
passages and the distinctive Hex- 
agon cell construction, Harrison 
Radiators definitely increase the 
worth and improve the perform- 
ance of Stutz automobiles—as they 
also add to the life and satisfactory 
service of many other finely built 
American motor cars. 


Harrison Radiator Corporation 


(eee 


HARRISON :: Radiators 





HAS STOOD THE TEST OF TIME | iz 


oo 
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“THE SHOE THAT HOLDS ITS SHAPE” 


$520 $6.00 $700 $8 $9 & 7102 

You can save money by wearing W.L. Douglas shoes, 
the best known shoes in the world. Sold by 106 
W.L. Douglas own stores and over 9000 shoe dealers. 
W. L. Douglas name and the retail price stamped on 
the bottom guarantees the best shoes in style, com- 
fort and service that can be produced for the price. 


Since 1883 W. L. Douglas name and the retail 
price has been stamped on the bottom of the 
shoes before they leave the factory. The stamped 
price is never changed; this protects the wearers 
against unreasonable profits and has saved 
therm millions of dollars on their footwear. 


Thestamped priceis W.L.Douglas personal guar- 
antee that the shoes are always worth the price 
paid for them. The prices are the same every- 
where they cost no more in San Francisco than 
they do in New York. 


“a W. L. Douglas $7.00 and $8.00 shoes 
are absolutely the best shoe values for 
the money in this country. They are 
the leaders everywhere. W.L. Douglas 
$9.00 and $10.00 shoes are made 
throughout of the finest leather the 
market affords, with a style endorsed 
by the leaders of America’s fashion cen- 
ters; they combine quality, style and 
comfort equal to other makes selling 
at higher prices. 





W.L. Douglas shoes ‘are made by the 
highest paid, skilled shoemakers, 
under the direction and supervision of 
experienced men, all working with an 
honest determination to makethe best 
shoes for the price that money can buy. 
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4 
‘ 


2 a vy hy 
| Ver Boys j 
o\/ SHOES ~ 

tC) Best intheWorld 


$4.00 $4.5035.00 





CAUTION 
Insist upon hav 
ing W. L. Douglas 
shoes with his naine 
and price stamped 
on the bottom. 


If W.L. Douglas shoes 
cannot be obtained in 
your vicinity, order 
direct from factory 
by mail, Parcel Post 
charges prepaid. 

Write for Illustrated 


Catalog showing how 
to order by mail. 


Hho Greeglas 


Pres. W. L. Douglas Shoe Co 
163 SPARK STREET, 
BROCKTON, MASS. 

















EXPRESS SERVICE | 
MASON’S NEW PAT. WHIP HOIST | WELL RW 


Own a machine of y 


0 bales of wool per hour serene, 


00 bales of wool per hour 

One rope hoists, lowers and holds the load_ _» 

Manufactured by VOLNEY W.MASON&CO., Inc. 
rovidence, R, L., U.S. A. | 


ny ef va : men 
By Mason's Whip Many styles 


Write for 


3 men 


WELL 


mur own. Cash or easy 
and sizes for all purposes 
Circular. 


WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 











Make an instinctive appeal 
chinist. 
utility — it’s something in th 


Catalog No. 21 “B" 
2100 different kinds and sizes 
sent free on request 





It isn’t only their accuracy and 


to the ma- 


ee 4. a 


e finish and 


quality of the tool itself that seems to 
make it easier to do good work. 


illustrating and describing 


of tools 


The L. S. Starrett Co. 


The World's Greatest Toolmakers 
Manufacturers of Hack Saws Unexcelled 





! Salvage by Floating Towers of Con- 
crete 

(Continued from page 270) 
with success remains to be seen. At all 
events, it will be acknowledged that their 
conception is original and daring in the 
extreme, 

Water Tree of the Sudan 

(Continued from page 260) 
bark the 
serviceable 


from its 
strong and 
used by them for roping camel-loads, 
building their houses, and, in fact, for 
j}anything that needs tying up or binding. 
In the rainy season the Tebeldi is cov- 
ered with unlike these of the 
sycamore, and affords excellent shade end 
coolness, an asset by no means to be de- 
in Africa. It has a large white 
cone-shaped flower with a red center, but 
no smell; later on it bears fruit in the 
shape of a large nut about six inches long 
and two across, greenish brown in color. | 
Inside the outer shell are about thirty or 
forty smaller nuts clustered together, each | 
with its own kernels; they are paiva 
with a white powder and are bitter to 


inhabitants make 


ropes, which are 








leaves not 


spised 


| 





the taste, with somewhat of an almond 
flavor. They are used during Ramadan 
by the natives as a sort of cornflour, be- 
ing crushed, mixed with water or kisera, 
and then boiled and eaten. From the 
smaller outer shells the Nubas make 
snuff-boxes, which are worn round their 
waists. | 


The age of the trees must be very great, 
running into centuries. One 
twenty years ago is still tiny 
four If 
sheikhs and (some of 


planted | 
only about 
asks the} 
natives them very 
old), the reply is always the same: that 


inches “Across, one 


| they have never seen any difference in the 


| not answered the operator plugs the tel- 


| tape in the base of the telephone. 


trees; it is now it when they | 
were boys, and much the same in the days 
of their fathers before them.—H. J. Shep- 


stone. 


as was 


Telephone That Registers Calls in 
One’s Absence 


(Continued from page 261) 


ephone reciever out and puts the tele- 
graph into the circuit. Then she deliv- 
over the line, in the regular Morse 
code, any message which the caller gives 
her, and this message is recorded on the 
Then 
when the absentee returns, the first thing 
he to look at the tape, to 
whether any message has arrived in 
and immediately, with the aid 
of the code card supplied with the ap- 
paratus, he spells out the information | 
that Main 7007 wants to talk with him. | 
In this way the possibility of calls being 
|lost through the absence of the party 
called can be completely eliminateds+— 
| Seline Hess. 


Sweet Potatoes the Year Round 
OOD, sound sweet potatoes, available | 
the year round, are in prospect, con- 

sequent on present extensive construction 
of curing and storage plants in various 
parts of the South, particularly Texas, 
and in California. Heretofore the con- 
suming season has been of comparative- 
ly short duration, ending about New 
Year’s. Kept in ordinary cellar storage 
and brought out after this date, sweet po- 
tatoes quickly break down, and such 
heavy losses occur that the sweet potato 
industry has grown a crop usually which 
could be marketed and consumed by the 
New Year. The economic importance of 
the sweet potato indubitably has been 
seriously reduced by this limitation. With 
the perfecting of curing and storing meth- 
ods making year-round sale practical, the 
question of the sweet potato’s future as- 
sumes interesting aspects. The total 
United States sweet potato acreage the 
past three years has ranged from 774,000 
to 922,000. The production in 1918 was 


ers 


does is see 
his 


absence, 





| sive, it would appear. 


| relation 








86,334,000 bushels. Revolutionary ex- 
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pansion in the industry, as a result of an 
extended consuming season, is certainly 
a possibility. 

In the curing and storage plants recent- 
ly built or now building, various systems 
are incorporated. Possibly the best 
known was developed by a Southerner 
with experiments of the United States 


Department of Agriculture as a basis, 
This system is so popular in ‘fexas that 
one marketing organization alone, ex. 


pects to control the coming season over 
half a million bushels of storage space 
in it. The same system is being used jp 
a curing and storage plant at Turlock, 
California, which is called the biggest of 


|its kind in the world. Its capacity jg 
100,000 bushels. 
The process is not complicated. The 


sweet potatoes are placed in bins 6 by 6 
feet with latticed sides. From pipes in 
the floor to ventilators in the roof dry 
air at 85 to 90 degrees is forced through 
the potatoes by motors and fans. This 
is kept up for ten days, when the tem- 
perature is reduced to 55 degrees. When 
the curing process is completed, the po- 
tatoes can be taken out and stored ip 
common bins. 

The effect of the curing process is to 
toughen the skin and outer layer of each 


sweet potato. The weight shrinkage is 
nominal—four to six per cent. In the 
case of infected potatoes, the process 


seems to have the effect of greatly re 
tarding the progress of the disease. Po 


|tatoes thus cured will keep in excellent 


condition for months. 

The process is not particularly expén- 
The Turlock, Cal, 
curing and storage plant, with its enor 
mous capacity, about $75,000. To 
operate it, a force of 20 men is required 
for about 90 days a year, while a super- 
intendent must be employed the year 
round. 

In several directions, as suggested, this 


cost 


|/new development in the sweet potato in- 


dustry has significance. It indicates bet- 
ter marketing conditions for growers, for 
instead of having to dump a crop on the 


market immediately after digging .they 
may cure and hold until a_ favorable 
moment. No sweet potato growers ever 


made such handsome profits as those who 
in 1918 were able to avail themselves of 
curing and storage facilities. 

It suggests, further, radical expansion 
in the annual crop. In fact, this expat 
sion, based on curing and storage plants, 
has already begun. At one point in Texas, 
Longview, where the curing system has 
been installed, the annual crop has grown 
from 30,000 bushels to 200,000 bushels. 
Expansion naturally bears an_ intimate 
to consumption, but with the 
sweet potato available over a much longer 
period a decided increase in the latter 
would ‘seem inevitable. 


Varnished Raisins 


UCH of the nutritive value of raisins 
is lost by washing them. In the 
drying process the skin of the raisin 5 
cracked which results in the sugaring of the 
pulp. When the raisin is washed the 
valuable grape sugar is dissolved and 
thrown away; and yet we would not advise 
the good housewife to refrain from W 
the fruit. 

Another way out of the difficulty is # 
use raisins that have been treated to pre 
vent sugaring. Mr. Samuel Katzprowsk 
a Russian inventor living in Berkeley, 
Cal., has developed a process of dipping 
grapes in a solution of glucose. 
solution is kept close to the boiling 
and the grapes are immersed for from 
ten to twenty seconds so that they 
covered with a coat of glucose. Then 
grapes are dried in the usual way and the 
glucose forms a tough, glossy envelope 
that completely seals the raisin, preventing 
the skin from cracking. Raisins may 
be dipped, but they must be heated after 
‘treatment to evaporate the water 
glucose solution. 
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nified proportions upon the screen, just so do the delicate lines 
of a blueprint visualize themselves in steel and stone in the 
towering skyscraper. 


\ a magic lantern throws the detail of a photograph in greatly mag- 


An absent detail in a photograph in a magic lantern merely results in a 
void upon the screen, but a missing line or dot in a blueprint too often 
means that some vitally important thing has been omitted from a build- 
ing or mechanism which though long hidden finally proves a fatal weak- 
ness resulting in terrible loss of life and property. 


A man is no stronger than his weaknesses permit him to be; the things 
built by men are not more perfect than the blueprints by which they 
are constructed. 


The Wickes Blueprint System is always accurate and true, which 
assures a true blueprint free from spots and blotches or indistinct lines. 
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